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Heterocyclic carbonic add derivatives which bind to retinoid receptors (RAR) 

Background of the Invention 
Field of the Invention 

The present invention relates to heterocycle- 
containing carbonic acid derivatives and intermediates 
used for the production of ,the heterocycle-containing 
carbonic acid derivatives. More particularly, the 
present invention relates to novel heterocycle- 
containing carbonic acid derivatives which exhibit an 
excellent preventive or therapeutic effect against 
various diseases. 

Description of the Related Art 
Retinoic acid (vitamin A acid) is a substance 
essential for the growth and life-preservation of 
human beings and other mammals. It is known that this 
acid acts as a morphogenic factor in the ontogenesis 
and also variously acts on the differentiation and 
multiplication with respect to the adults. For 
example, it is known that the acid participates in 
cornif ication, formation of hair or function of 
sebaceous gland, with respect to the epidermis; in the 
metabolism of bone and cartilage with respect to the 
connective tissue; in the regulation of immune 
function with respect to the immune system; in the 
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differentiation of nerve cell with respect to the 
nervous system; in the differentiation and 
multiplication of blood cell with respect to the blood 
system; and in the secretion of thyroid and 
parathyroid hormones and the function thereof in 
target organs. Thus, retinoic acid is a substance 
which much participates in the mineral and basal 
metabolism. These various physiological activities of 
retinoic acid are exhibited by directly controlling 
the gene expression through a retinoid receptor family 
(RAR S , RXR S ) present in the nucleus of a cell. With 
respect to retinoid acid, there have been known not 
only hypovitaminosis but also hypervitarainosis such as 
cornif ication disorder, alopecia and metabolic 
disorder of bone and cartilage. Further, it has 
recently been reported that the disorder of retinoid 
receptor is found in acute promyelocytic leukemia, 
squamous cell carcinoma of the head and neck, 
pulmonary carcinoma and so on, i.e., the disorder 
thereof participates in the sideration and evolution 
of these diseases. Under these circumstances, the 
development of a compound antagonistic to retinoids is 
believed to contribute to the elucidation of detailed 
mechanism of these various activities of retinoids and 
the investigation of clinical applicability thereof. 
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Up to this time, TD-550, TD-560 and Ro41-5253 have 
been known as compounds antagonistic to retinoids [see 
Cell Biol. Rev., 25., 209 (1991), and Proc. Natl, Acad. 
Sci. USA., &R, 7129 (1992)]. However, these compounds 
are thought to be poor in the RARs-binding power and 
the antagonism against retinoids. 



Summary of the Invention 

In view of the above problem, the present 
inventors have extensively studied and have found that 
the heterocycle-containing carbonic acid derivatives 
which will be described below have an extremely high 
RARs-binding power and exhibit potent antagonism 
against retinoids. The present invention has been 
accomplished on the basis of this finding. 

Thus, the present invention relates to a 
compound, i.e., a heterocycle-containing carbonic acid 
derivative, represented by the following general 
formula (I) or a physiologically acceptable salt 
thereof: 



Disclosure of the Invention 




(I) 
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wherein 

the ring D represents a group represented by the 
following formula: 




[wherein R 1 and R z may be the same or different from 
each other and each represents a hydrogen atom, a 
lower alkyl group, a lower alkoxy group, a 
cycloalkyloxy group which may have a substituent, a 
halogen atom, an aryl group which may have a 
substituent, an aryloxy group which may have a 
substituent or a heteroaryl group which may have a 
substituent, or alternatively R 1 and R 2 together form a 
5- to 7-membered cycloalkyl ring which is substituted 
with one or more lower alkyl groups or a 5- to 
7-membered saturated heterocycle containing S, 0, SO, 
S0 2 or NR 3 (wherein R 3 represents a hydrogen atpm or a 
lower alkyl group) as the hetero atom which is 
substituted with one or more lower alkyl groups; and R a 
and R b may be the same or different from each other and 
each represents a hydrogen atom, a lower alkyl group 
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or a lower alkoxy group]; 

A represents 0. S. S0 2 . NR 3 (R 3 is as defined above) or 
CR 4 R 5 (wherein R 4 and R s may be the same or different 
from each other and each represents a hydrogen atom or 
a lower alkyl group); 

E represents (CH 2 ) n (wherein n is 0. l or 2). CHCH 3 or 
C ( CHj ) 2 : 

the symbol "z^z." represents a single or double bond; 
and 

the ring B represents a group selected from the group 
consisting of the groups of the following formula: 
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(wherein R b represents a hydrogen atom, a lower alkyl 
group, an alkenylalkyl group, an alkynylalkyl group, a 
bridged cyclic hydrocarbon group, a cycloalkyl group 
which may have a substituent, a cycloalkylalkyl group 
which may have a substituent, a lower alkoxyalkyl 
group, an aryl group which may have a substituent. a 
heteroaryl group which may have a substituent, an 
arylalkyl group which may have a substituent or a 
heteroarylalkyl group which may have a substituent; R 7 
represents a group represented by the following 
formula: 



(wherein the ring G represents a phenylene group which 
may have a substituent or a 5- or 6-membered 
heterocyclic group having one or two hetero atom(s) 
which may have a substituent; and R 8 represents a 
hydrogen atom, a hydroxyl group, a lower alkoxy group, 
a morpholylalkyloxy group or a group represented by 
the formula: -NR 9 R 10 (wherein R 9 and R 10 may be the same 
or different from each other and each represents a 
hydrogen atom, a hydroxyl group, a lower alkyl group, 
a lower alkoxy group, a hydroxyalkyl group, an aryl 
group or a heteroaryl group, or alternatively R 9 and 
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R 1U may form a ring, which may contain a nitrogen atom, 
an oxygen atom or a sulfur atom, together with the 
nitrogen atom to which R 9 and R 10 are bonded)), R a is as 
defined above and R 11 represents a group represented by 
the formula: -COR 8 (R 8 is as defined above)]. 

The compounds and physiologically acceptable 
salts thereof described above include compounds 
represented by the following general formula (I-A) and 
physiologically acceptable salts thereof: 



wherein R 1 and R z together form a 5- to 7-membered 
cycloalkyl ring which is substituted with one or more 
lower alkyl groups and which may contain S, 0, SO, S0 2 
or NR 3 (wherein R 3 represents a hydrogen atom or a 
lower alkyl group); A represents 0, S, S0 2 , NR 3 or 
C(R 4 )R 5 (wherein R 4 and R 5 may be the same or different 
from each other 'and each represensts a hydrogen atom 
or a lower alkyl group); n is 0,1 or 2; the symbol 
" " represents a single or double bond; and 

B represents an unsaturated 5- or 6-membered 
heterocyclic group which is substituted and contains 
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one or two heteroatoms selected from the group 
consisting of N, 0 and S and which may be condensed 
with a substituted benzene ring to form a dicyclic 
heterocycle structure, while the heterocyclic group 
includes the following groups: 



wherein R b represents a hydrogen atom, a lower 
alkyl group, an alkenylalkyl group, an alkynylalkyl 
group, a cycloalkyl group, a cycloalkylalkyl group, a 
lower alkoxyalkyl group, an aryl group, a heteroaryl 
group, an arylalkyl group or a heteroarylalkyl group; 
R 7 represents a group represented by the following 
general formula: 
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o 




[wherein R 8 represents a hydrogen atom, a hydroxyl. 
group, a lower alkoxy group or a group represented by 
the general formula: -NR 9 R 10 (wherein R 9 and R 10 may be 
the same or different from each other and each 
represents a hydrogen atom, a hydroxyl group, a lower 
alkyl group, a lower alkoxy group, a hydroxyalkyl 
group, an aryl group or a heteroaryl group, or 
alternatively R 9 and R 10 may form a ring, which may 
contain a nitrogen, oxygen or sulfur atom, together 
with the nitrogen atom to which R 9 and R 10 are 
bonded)], and R 11 represents a group represented by the 
general formula: 



O 




Some heterqcycle-containing carbonic acid 
derivatives have been disclosed in, e.g., Japanese 
Patent Publication-A No. 240058/1990 as compounds 
which act as an agonist and which is improved in the 
prevention of side effects caused by the excess of 
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retinoids. However, they are different from the 
compounds of the present invention in chemical 
structure and activities. 

Further, the present inventors have found 
intermediates used for the production of the above- 
described carbonic acid derivatives. 

Thus, the present invention relates to a 
compound, as an intermediate, represented by the 
following general formula (II) or a physiologically 
acceptable salt thereof: 



wherein 

the ring D represents a group represented by the 
following formula: 



[wherein R 1 and R^ may be the same or different from 



0 
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each other and each represents a hydrogen atom, a 
lower alkyl group, a lower alkoxy group, a cycloalkyl- 
oxy group which may have a substituent, a halogen 
atom, an aryl group which may have a substituent, an 
aryloxy group which may have a substituent or a 
heteroaryl group which may have a substituent, or 
alternatively R 1 and R 2 together form a 5- to 
7-membered cycloalkyl ring which is substituted with 
one or more lower alkyl groups or a 5- to 7-membered 
saturated heterocycle containing S, 0, SO, S0 2 or NR 3 
(wherein represents a hydrogen atom or a lower alkyl 
group) as the hetero atom which is substituted with 
one or more lower alkyl groups; and R a and R b may be 
the same or different from each other and each 
represents a hydrogen atom, a lower alkyl group or a 
lower alkoxy group]; 

A represents 0, S, S0 2 , NR 3 (R 3 is as defined above) or 
CR 4 R 5 (wherein R 4 and R 5 may be the same or different 
from each other and each represents a hydrogen atom or 
a lower alkyl group); 

E represents (CH 2 ) n (wherein n is 0, 1 or 2), CHCH 3 or 
CfCHj^; 

the symbol " " represents a single or double bond; 

and 

R 12 represents two hydrogen atoms, a group selected 
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from the group consisting of groups represented by the 
following formulas: 




and 



(wherein R 1J and R 14 may be the same or different from 
each other and each represents a hydrogen atom or a 
lower alkyl group) , or a hydrogen atom and a group 
selected from the group consisting of groups 
represented by the following formulas: 



o OH 
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with the proviso that the symbol " " represents two 

single bonds or a double bond. 

The intermediates described above include 
compounds represented by the following formulas: 



o 



and 
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Furthermore, the present invention relates to (1) 
a therapeutic and preventive agent for disease for 
which antagonism against retinoids is efficacious, 
which comprises the compound represented by the above 
general formula (I) or the physiologically acceptable 
salt thereof as an active ingredient; (2) a 
pharmacological composition which comprises a 
therapeutically effective amount of the compound 
represented by the above general formula (I) or the 
physiologically acceptable salt thereof and a 
pharmacologically acceptable vehicle; (3) a use of the 
compound represented by the above general formula (I) 
or the physiologically acceptable salt thereof for 
making the medicament for treating a disease for which 
antagonism against retinoids is efficacious; and (4) a 
method for treating a disease which comprises 
administering a therapeutically effective amount of 
the compound represented by the above general formula 
(I) or the physiologically acceptable salt thereof to 
a patient suffering from a disease for which 
antagonism against retinoids is efficacious. 

Further scope and the applicability of the 
present invention will become apparent from the 
detailed description given hereinafter. However, it 
should be understood that the detailed description and 
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specific examples, while indicating preferred 
embodiments of the invention, are given by way of 
illustration only, since various changes and 
modifications within the spirit and scope of the 
invention will become apparent to those skilled in the 
art from this detailed description. : 

Disclosure of the Invention 
Detailed Description of the Invention 
The present invention relates to heterocycle- 
containing carbonic acid derivatives represented by 
the above general formula (I) and physiologically 
acceptable salts thereof. 

The lower alkyl group defined with respect to the 
formula (I) is a linear or branched alkyl group having 
1 to 6 carbon atoms, and examples thereof include a 
methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, an isobutyl group, a 
sec-butyl group, a tert-butyl group, an amyl group, an 
isopentyl group and a neopentyl group. Among them, a 
methyl group, an ethyl group, a propyl group and an 
isopropyl group are preferable. The lower alkoxy 
group includes, for example, a methoxy group, an 
ethoxy group, a n-propoxy group, an isopropoxy group 
and a n-butoxy group. 
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The cycloalkyloxy group which may have a 
substituent, which is defined with respect to R 1 and 
R 2 , is a cycloalkyl group having 3 to 7 carbon atoms 
which may have a substituent. Examples thereof 
include a cyclopropyloxy group, a cyclobutyloxy group, 
a cyclopentyloxy group, a cyclohexyloxy group and a 
cycloheptyloxy group, which may have a substituent. 

The aryl group defined with respect to R 3 and R 10 
is a phenyl group or a naphthyl group. The aryl group 
which may have a substituent, which is defined with 
respect to R 1 , R 2 and R 6 , is a phenyl group or a 
naphthyl group which may be substituted with a lower 
alkyl group such as a methyl group and an ethyl group, 
a halogen atom, a lower alkoxy group or the like. 

The aryloxy group which may have a substituent, 
which is defined with respect to R 1 and R 2 , is a 
phenyloxy group or a naphthyloxy group which may be 
substituted with a lower alkyl group such as a methyl 
group and an ethyl group, a halogen atom, a lower 
alkoxy group or the like. 

The heteroaryl group defined with respect to R 9 
and R 10 is one derived from a heterocycle and examples 
thereof include a pyridyl group, a thiazolyl group, a 
pyrimidyl group, a furyl group and a thienyl group. 
The heteroaryl group which may have a substituent, 
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which is defined with respect to R 1 , R 2 and R 5 f is one 
derived from a heterocycle and may have a substituent 
on the heterocycle. 

The cycloalkyl group which may have a 
substituent, which is defined with respect to R 6 , is a 
cycloalkyl group having 3 to 7 carbon atoms such as a 
cyclopropyl group, a cyclobutyl group, a cyclopentyl 
group, a cyclohexyl group and a cycloheptyl group, 
which may have a substituent. 

The cycloalkylalkyl group which may have a 
substituent, which is defined with respect to R 6 , is a 
group derived from the above cycloalkyl group which 
may have a substituent, and representative examples 
thereof include a cyclopropylmethyl group, a 
cyclopentylmethyl group, a cyclohexylmethyl group and 
a cyclohexylethyl group. 

The lower alkoxyalkyl group defined with respect 
to R 6 is a group derived from the above lower alkoxy 
group, and representative examples thereof include a 
methoxyethyl group, a methoxypropyl group and an 
ethoxyethyl group . 

The arylalkyl group which may have a substituent, 
which is defined with respect to R 6 , is one derived 
from the above aryl group which may have a 
substituent, and preferable examples thereof include a 
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benzyl group and a phenethyl group. 

The heteroarylalkyl group which may have a 
substituent. which is defined with respect to R 6 , is 
one derived from the above heteroaryl group which may 
have a substituent, and examples thereof include a 
pyridylmethyl group and a pyridylethyl group. 

The morpholylalkyloxy group defined with respect 
to R includes, for example, a morpholylethyloxy group, 
a morpholylmethyloxy group and a morpholylpropyloxy 
group . 

The hydroxyalkyl group defined with respect to R 9 
and R 10 is the alkyl group described above wherein one 
to three hydroxyl group(s) is(are) substituted for the 
hydrogen atom. 

The alkenylalkyl group defined with respect to R 6 
comprises an alkylene group and at least one alkenyl 
group bonded to the carbon atom of the alkylene group. 

The alkynylalkyl group defined with respect to R 6 
comprises an alkylene group and at least one alkenyl 
group bonded to the carbon atom of the alkylene group. 

In the definition with respect to R 1 and R 2 , "R 1 
and R together form a 5- to 7-membered cycloalkyl 
which is substituted with one or more lower alkyl 
groups or a 5- to 7-membered saturated heterocycle 
containing S. 0, SO. S0 2 or NR 3 (R 3 is as defined 
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above) as the hetero atom which is substituted with 
one or more lower alkyl groups" means that the R 1 and 
R 2 together form, for example, those represented by the 
following: formulas: 








and 



In the definition with respect to R 9 and R 10 , ,f R 3 
and R 10 may form a ring which may contain a nitrogen 
atom, an oxygen atom or a sulfur atom, together with 
the nitrogen atom to which R 9 and R 10 are bonded" means 
that the R 9 and R 10 together form, for example, those 
represented by the following formulas: 

" — N N — CH 3 ' N O and N S- 



The phenyl ene group which may have a substituent 
defined with respect to R 7 includes a phenylene group 
wherein a lower alkyl group such as a methyl group and 
an ethyl group, a halogen atom or a lower alkoxy group 
may be substituted for the hydrogen atom constituting 
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the phenylene group. The dihydric heterocyclic group 
which may have a substituent defined with respect to R 7 
is a dihydric group derived from, for example, 
pyridine, furan. pyrimidine or pyradine, which may 
have a substituent. 

The bridged cyclic hydrocarbon group defined with 
respect to R 6 includes, for example, an adamantyl group 
and an adamantylmethyl group. 

The physiologically acceptable salt according to 
the present invention may be a conventional nontoxic 
one, and examples thereof include inorganic acid salts 
such as hydrochloride, hydrobromide , sulfate and 
phosphate; organic acid salts such as acetate, 
maleate , tartrate , methanesulf onate , benzenesulf onate 
and toluenesulf onate; and amino acid salts such as 
argininate, aspartate and glutamate. Further, the 
compound of the present invention may form a metal 
salt such as sodium, potassium, calcium or magnesium 
salt. The physiologically acceptable salt of the 
present invention includes these metal salts. 

The compound of the present invention described 
above includes those represented by the following 
formula: 
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(wherein A and the ring B are as defined above) . 

Preferable examples of the compounds according to 
the present invention include those represented by the 
following formulas: 




COOH 



COOH 
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COOH 



Representative processes for preparing the 
compound of the present invention will now be 
described. 

[Preparation process 1] 
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wherein the ring D, R 6 , R 7 f A and E are each as 
defined above; and X represents a halogen atom. 
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A diketone compound represented by the general 
formula (1) can be prepared by reacting a ketone 
compound (2) with an acid chloride (3) in the presence 
of a base. The use of lithium diisopropylamide or 
lithium bistrimethylsilylamide as the base gives good 
results. The solvent to be used in this reaction 
includes ethers such as diethyl ether, tetrahydrofuran 
and 1,2-dimethoxyethane. The reaction temperature may 
range from -78° C to the boiling point of the solvent 
used, preferably -78 to +20° C. 

Then, the diketone compound (1) is reacted with 
hydrazine hydrate to give a pyrazole compound 
represented by the general formula (4). 
Alternatively, the diketone compound (1) is reacted 
with a monosubstituted hydrazine (5) to give an isomer 
mixture containing a pyrazole compound represented by 
the general formula (6). The isomer mixture is 
subjected to crystallization or column chromatography 
to give a pyrazole compound represented by the general 
formula (6) which is freed from simultaneously formed 
undesirable isomers . 

The above reaction may be accelerated by the 
addition of an acid (such as hydrochloric acid, 
sulfuric acid, acetic acid or polyphosphoric acid) 
which is used also as a dehydrating agent, though the 
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reaction can proceed in the absence of any catalyst. 

The solvent to be used in the above reaction may 
be any one which is unreactive with hydrazine. 
Examples of the solvent include alcohols such as 
methanol, ethanol and isopropanol; aromatic 
hydrocarbons such as benzene, toluene and xylene; 
aprotic solvents such as N.N-dimethylformamide and 
dimethyl sulfoxide; and chlorinated hydrocarbons such 
as dichloromethane. chloroform and 1 . 2-dichloroethane . 
Although the reaction temperature may range from O'C 
to the boiling point of the solvent used, it is 
preferably from room temperature to the boiling point 
of the solvent. 

The pyrazole compound represented by the general 
formula (4) is reacted with a halide (7) represented 
by the formula; R^X in the presence of a base to give 
an isomer mixture containing a pyrazole compound 
represented by the general formula (6). The isomer 
mixture is subjected to crystallization or column 
chromatography to give a pyrazole compound represented 
by the general formula (6) which is freed from 
simultaneously formed undesirable isomers. 

The base to be used in this reaction includes 
alkali metal compounds such as potassium carbonate, 
sodium hydride and potassium hydride; and alkali metal 
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alkoxides such as sodium methoxide. sodium ethoxide 
and potassium t-butoxide. The solvent to be used 
therein includes N.N-dimethylformamlde, 
tetrahydrofuran and 1.2-dimethoxyethane and the 
reaction temperature may range from O'C to the boiling 
point of the solvent used. 
[Preparation process 2] 
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A compound represented by the general formula (8) 
can be prepared by reacting a ketone compound 
represented by the general formula (2) with an 
aldehyde represented by the general formula (9) in the 
presence of a catalytic amount of a base to form an 
alcohol compound (10) and dehydrating this alcohol 
(10) in the presence of an acid. 

The base to be used in the preparation of the 
alcohol compound (10) is preferably an alkali metal 
hydroxide such as sodium hydroxide or potassium 
hydroxide, while the solvent to be used therein 
includes methanol, ethanol. propanol. tetrahydrofuran 
and N.N-dimethylformamide. Although the reaction 
temperature may range from O'C to the boiling point of 
the solvent used, it is preferably 20 to 40° C. 

The acid to be used in the above dehydration 
includes hydrochloric acid, sulfuric acid, 
p-toluenesulfonic acid, trif luoroacetic acid, oxalic 
acid and phosphoric acid, while the solvent to be used 
therein includes ethers such as diethyl ether, 
tetrahydrofuran.. 1.4-dioxane and 1.2-dimethoxyethane; 
and aromatic hydrocarbons such as benzene, toluene and 
xylene. The above dehydration is conducted at a 
temperature ranging from 0°C to the boiling point of 
the solvent used. Some compounds represented by the 
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general formula (8) can be prepared directly from the 

compounds (2) without dehydration. 

Then, the compound (8) is converted into a 

compound represented by the general formula (11) by 

treating it with a catalytic amount of a base in a 
nitomethane solvent (which may contain tetra- 
hydrofuran, methanol or ethanol at need when the 
compound (8) is difficultly soluble therein). The 
base to be used in this reaction includes N-benzyl- 
trimethylammonium hydroxide, triethylamine and 
diisopropylethylamine. while the reaction temperature 
is preferably from 0*C to room temperature, though it 
may range from 0' C to the boiling point of the solvent 
used. 

An acetal compound represented by the general 
formula (12) can be prepared by converting the 
compound (11) into a y-keto aldehyde compound through 
the Nef reaction [see Chem. Rev., fia. 137 (1955)] and 
acetalizing this aldehyde. This acetalization is 
conducted by adding a mineral acid such as sulfuric 
acid or hydrochloric acid to methanol and adding the 
keto aldehyde to the obtained mixture. The reaction 
temperature is preferably -40 s C to room temperature, 
though it may range from -78° C to the boiling point of 
the solvent used. 
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A pyrrole compound represented by the general 
formula (13) can be prepared by reacting the dimethyl 
acetal compound (12) with a primary amine represented 
by the general formula: R 6 -NH 2 . 

The solvent to be used in this reaction may be 
any one which is inert to the reaction, and examples 
thereof include aromatic hydrocarbons such as benzene, 
toluene and xylene; ethers such as tetrahydrof uran and 
1.2-dimethoxyethane; and alcohols such as methanol and 
ethanol. The above reaction is conducted in the 
presence of an acid. The acid to be used in the 
reaction is one which is used also as a dehydrating 
agent, and examples thereof include hydrochloric acid, 
sulfuric acid, glacial acetic acid and polyphosphoric 
acid. 

Further, the dimethyl acetal (12) can be 
converted into a furan compound represented by the 
general formula (14) by treating it with an acid. 

The acid to be used in this reaction includes 
sulfuric acid and polyphosphoric acid. This reaction 
is conducted at .a temperature of 0 to 100° C. 
Furthermore, the dimethyl acetal (12) can also be 
converted into a thiophene compound represented by the 
general formula (15) by reacting it with a sulfide 
such as phosphorus pentasulfide or hydrogen sulfide. 
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The solvent to be used includes aromatic hydrocarbons 
such as benzene, toluene and xylene; and pyridine, 
while the reaction temperature is preferably from 50' C 
to the boiling point of the solvent used, though it 
may range from O'C to the boiling point of the 
solvent. 

[Preparation process 3] 
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A y-dikatone compound represented by the general 
formula (16) can be prepared by reacting a ketone 
compound (2) with a 2-haloacetophenone represented by 
the general formula (17) in the presence of a base. 
The use of lithium diisopropylamide or lithium 
bistrimethylsilylamide as the base gives good results. 
The solvent to be used in this reaction includes 
ethers such as diethyl ether, tetrahydrofuran and 
1.2-dimethoxyethane. The reaction temperature is 
preferably -78° C to room temperature, though it may 
range from -78* C to the boiling point of the solvent 
used. 

The v-diketone compound (16) thus obtained can be 
converted into a pyrrole compound (18), a furan 
compound (19) and a thiophene compound (20) by the 
same processes as those employed in the Preparation 
process 2 for converting the compound (12) into the 
compounds (13). (14) and (15), respectively. 
[Preparation process 4] 
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wherein the ring D, R 7 , A and E are each 
defined above. 
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A pyridine derivative represented by the general 
formula (21) can be prepared from a comppund 
represented by the general formula (8) according to 
the process described in J. Chem. Soc, Chem. Commun., 
1230 (1988) and J. Am. Chem. Soc. USA., lis , 8016 
(1991). Specifically, a dihydropyran compound 
represented by the general formula (22) can be 
prepared by dissolving a compound (8) in 
1,2-dichloroethane and reacting the compound (8) with 
ethyl vinyl ether in the presence of a catalytic 
amount of a ytterbium complex; and the obtained 
dihydropyran compound can be converted into the 
objective compound by dissolving it in acetonitrile , 
adding hydroxylamine hydrochloride to the solution, 
and heating the obtained mixture under reflux. 
[Preparation process 5] 
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defined above. 
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A ketone compound (2) r*n h~ ~ 

i*) can be converted into a 

=o™ ">"""ed ^ the senera! formula ( ,„ fcy 

-acting U with N.N-dimethmormamide dimethyl 
-tel. The solvent to fce ^ reactiM 

oe selected from amon e aromatlc hydrocarbms as 
-nze„e. tol uene and xylene; ^ 

N.N-dimet hy i f ormamlde and dlmeth yl suboxide.- and 
chlorinated hydrocarbons such as dichloromethane 

c hloroforB and x. 2 -d lchloroethane . The reaotio ; 

tne solvent used. 

Then, a compound represented by the general 

formula (25) can be prepared by reacting «, 

u y reacting the compound 

(») with an acetmted compound represented by the 
reneral formula (24) ,„ ^ ^ ^ ^ 

The base to he used in thls reactlon lnoludes 

n " al hydr ° X "« «<* « sodiu. hydroxide and 
Potaslum hydroxide; and alKali metal abides such as 
sodium methoxlde. sodium ethoxlde and potassium 

t-butoxlde. The solvent to be used ,„ „• 

usea ln Wis reaction 

Pref6rable eXM » 1 « °* -ivent include methanol 
ethanol. tetrahydrofuran and N.N-dimethyiformamide ' 
It is preferabae that the reaction be conducted at a 
temperature near room temperature, though the reaction 
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temperature may range from O'C to the boiling point of 

the solvent used. 

The obtained compound (25) can be converted into 
a pyridine derivative represented by the general 
formula (26) by reacting it with ammonia or an 
ammonium salt such as ammonium acetate or ammonium 
chloride. This reaction can be accelerated by the 
addition of an acid which is used also as a 
dehydrating agent, for example, acetic acid. 
[Preparation process 6] 
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(2) 



rrV 

( D I (28) 



^\ (29) 



HiN R 




(27) 



wherein the ring D. R 7 , a and E are each as 
defined above; X represents a halogen atom such 
as CI, Br or I: and Y represents S or NH. 
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A thiazole or imidazole derivative represented by 
the general formula (27) can be prepared by 
halogenating the o-position of a ketone compound (2) 
and reacting the obtained compound (28) with a 
thioamide or amidine represented by the general 
formula (29). The halogenating reagent to be used in 
the halogenation includes bromine, copper bromide, 
N-bromosuccinimide. chlorine, N-chlorosuccinimide and 
bromine. The conversion of the compound (28) into the 
heterocycle compound (27) is conducted in the presence 
of a base such as pyridine, triethylamine or potassium 
carbonate in a solvent such as methanol, ethanol. 
isopropanol, tetrahydrofuran or N.N-dimethylformamide 
at a temperature ranging from 0°C to the boiling point 
of the solvent used. 
[Preparation process 7] 



- 40 - 



WO 94/14777 



PCT/JP93/01841 




wherein the ring D, R 6 , R 8 , A and E are each as 
defined above; and X represents a halogen atom. 
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An indole derivative represented by the general 
formula (30) can be prepared by reacting a ketone 
compound (2) with a hydrazine (31) in the presence of 
an acid catalyst such as hydrochloric acid, 
polyphosphoric acid or zinc chloride according to the 
Fischer process for the synthesis of indoles. 

Further, a substituent can be introduced into the 
indole derivative (30) by reacting the derivative (30) 
with a halide represented by the general formula (7) 
in the same manner as that described in the above 
Preparation process 1. 
[Preparation process 8] 
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NHjOH 

N-OH 
II 




(33) 



(37) 



wherein the ring D and R 7 are each as defined 
above; and X represents a halogen atom. 
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A„ oxlrae co DP ound represented bv the general 
formula (33, can be .prepared by reactin, a 

; alICJ,laldehyde "~ * the .enera! formula 

8 hal " e '~ - «- -era. formula 
««> to ,o« a expound represented b y the .enera! 

h ° 8 ' 36) Md reacti ^ «» -Pound ,ae, „ lt „ 

rr ianine - The ab ° ve — » « - c 0nducted 

J-n tne same manner ac i-h Q *. ^ 

r as that "escribed In the 

Preparation process i Tk. .. 

1. The obtained oxlme co-pound 

' Ma he C °™™ - objective isoxazole 

compound lS7) by addlng ^ ^ 

° Xia ° C ° nPOUnd <33) * the conversion into a 

nitrile oxide and the evolution throu e h 
mtr olecular 13 . dipoiar adduion ^ 

sodiun, hypochlorite.. nitrosyi chloride 
N-chloro S uccmi ffi ide and N-bro„,osuccinl m ide . The 
solvent to be used therein Inches .ethylene chloride 
and ^-di.thy^lde and it is preferable that 

He reaction temperature be near room temperature. 
[Preparation process 9] 
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(39) 



dehydrogenation 




(38) 



wherein the rings D and B are each as defined 
above . 

A compound represented by the general formula 
(38) can be prepared by dehydrogenating a compound 
represented by the general formula (39). The 
dehydrogenating agent to be used in this process 
includes 2 . 3-dichloro-5 . 6-dicyano-l . 4-benzoquinone . 
palladium-carbon, sulfur and selenium dioxide.. This 
dehydrogenation may be conducted in the absence of any 
solvent or in the presence of an aromatic hydrocarbon 
such as benzene, toluene or xylene at a temperature of 
0 to 300° C, preferably 80 to 300° C 
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[Preparation process 10] 

The compounds prepared by the above Preparation 
processes 1 to 9 or other processes can be converted 
into other compounds of the present invention 
represented by the general formula (I) by the 
conventional replacement of R 7 . 

For example, a carbonic ester represented by the 
general formula (I) wherein R 7 is a group having a 
carboalkoxy group can be converted into a free 
carboxylic acid. or a physiologically acceptable salt 
thereof by alkaline hydrolysis. This alkaline 
hydrolysis is conducted in the presence of an excess 
of an alkali metal hydroxide, particularly sodium 
hydroxide or potassium hydroxide in a mixture of water 
with an alcohol such as methanol, ethanol or propanol. 
tetrahydrofuran or 1.4-dioxane at a temperature 
ranging from room temperature to the boiling point of 
the solvent used. 

The amide compound of the present invention can 
be prepared by converting the corresponding carboxylic 
acid compound into the corresponding acid chloride, 
acid azide or acid anhydride and reacting the 
chloride, azide or anhydride with an amine represented 
by the general formula: NrSr 10 (wherein R 9 and R 10 are 
each as defined above) in a known method. 
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The ester compound of the present invention can 
be prepared by transesterif ication in a known method. 
Alternatively, the ester compound of the present 
invention can be prepared by reacting the 
corresponding carboxylic acid compound with an alcohol 
compound represented by the general formula: HO-R^ 
(wherein R 8 * represents a lower alkyl g roup or a 
aorpholylalkyl group) in the presence of a condensing 
agent such as dicyclohexylcarbodilmide ; or by 
converting the corresponding carboxylic acid compound 
into the corresponding acid chloride, acid azideor 
acid anhydride and reacting the chloride, aside or 
anhydride with an alcohol compound represented by the 
general formula: HO-R& (wherein R& is as defined 
above ) . 

[Preparation of starting material] 

The compound represented by the general formula 

(2) which is used in the above Preparation processes 
as the starting material can be prepared by the 
following process: 
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(40) 

A— E — CH2COOH 
cyclization 



0 




(2) 



wherein the ring D. A and E are each as defined 
above, and the ring D' represents the following 
formula: 





(wherein R 1 , R 2 , R a and R b are each as defined 
above) . 

That is, the compound (2) can be prepared 
directly from a carboxylic acid compound represented 
by the general" formula (40) by cyclizing it in 
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p^p hosphorlc acld Alte 
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titanium tetracniorlde «THe. 
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« t»Perature ranelng «cMo romethane at 

the solvent used ne bouinr polnt of 

Th * starting material or th. • 
1= Preferab ly used for ^ p ^ '""mediate which 
— ented by the eenera ; ; r ° dU « 10 " ° f «. CO m Pounds 
«>e present lnveiulon ^ (1) a «°rd lnr to 

«neral formuIa . "'"•ot.d by the fol Wne 




cm 



"herein the ring D, A F . „ „ 

' A » E and rU ■ 

^fined above. 6aCh as 

Preferably examples of the sr 

the inte — - represented by ; arti - — or 

include tbose reD ffeneral 
56 Resented by the 
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following: formulas: 





C0 2 CH 3 



and 




C0 2 CH 3 



Further, salts of the compound represented by the 
above general formula (H) can also be used as ^ 
starting material or the intermediate for the 
Production of the compounds represented by the general 
formula (I) according: to the present invention. 

These compounds (the starting material or 
intermediate) are novel compounds and important for 
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the preparation of the compounds of the present 
invention which are useful as medicines. 

A pharmacological experimental example will, now 
be given to illustrate the effects of the present 
invention. 

Experimental Example 

ReCfiPtor binding assay nslny h u man prnmypl orvH n 
leukemia cell ffT.ftn 

It has been known that a receptor for all-trans 
retinoic acid [i.e., retinoic acid receptor (RAR)] is 
present in the nucleus of HL 60 cell (see Clara Nervi 
et al., Proc. Natl. Acad. Sci. USA, flfi. 5854 (1989)). 
Therefore, the extent of specific binding of all-trans 
retionic acid to RAR was determined by the use of an 
extract from HL 60 cell nuclei; and the ability of 
each compound to bind to RAR was determined based on 
the inhibitory activity of the compound against the 
above specific binding. 

The above cell nucleus extract was prepared as 
follows . 

HL 60 cells. (5 x 10 8 ) were suspended in 15. ml of a 
solution A [comprising 5 mM of sodium phosphate (pH: 
7.4), 10 mM of monothioglycerol, 10% (v/v) of 
glycerol, 1 mM of phenylmethylsulfonyl fluoride 
(PMSF), 10 Mg/ml of. aprotinin and 25 tig/ml of 
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leupeptin) . The obtained suspension was homogenized 
with a homogenizer and centrlfuged to remove a formed 
supernatant. The obtained sediment was suspended in 
15 ml of a solution B [comprising 10 mM of Tris-HCl 
(pH: 8.5), 10 mM of monothioglycerol , 10% (v/v) of 
glycerol, 1 mM of PMSF, 10 ^g/ml of aprotinin. 25 
Mg/ml of leupeptin and 0.8 M of KC1]. The obtained 
suspension was allowed to stand at 4*C for one hour 
and ultracentrifuged (under the conditions of 100,000 
x g and 4°C for one hour). The supernatant thus 
obtained was stored in a state freezed at -80* C and 
used as the cell nucleus extract [see Methods in 
Ehzymology , 189: 248 ) . 

The receptor • binding assay was conducted as 

follows . 

180 Ml of the above extract and 10 pi of a 
dilution of all-trans retionic acid or a compound to 
be tested were put in each well of a 96-well 
polypropylene plate, followed by the addition thereto 
of 3 H-all-trans retionic acid in an amount of 10 
Ml/well. The plate was allowed to stand at 4°C for 16 
hours. A solution containing 3% of charcoal and 0.3% 
of dextran was added to the reaction mixture in the 
well and the obtained mixture was centrifuged to 
remove free 3 H-all-trans retionic acid. The intensity 



- 52 - 



WO 94/14777 PCT/JP93/01841 



of radiation of the supernatant was determined with a 
scintillation counter. The extent of specific binding 
of all-trans retinoic acid to RAR was determined by 
taking the intensity of radiation, observed when 200- 
fold excess of all-trans retinoic acid was added, as 
that of a nonspecific binding, and substracting the 
intensity of radiation thus taken from that of the one 
determined above. The following compounds inhibited 
the binding of 3 H-all-trans retinoic acid to RAR 
depending on the concentration. The 50% inhibitory 
concentration of each compound was calculated and 
given in Table 1. 

Antnmnlsm nrMnst mi-trans r^inni. , r1 f 1 1n <W H^ lTi r 
thft fit f ff»n»nt1 at 1r»n nf m fin no n 

It has been known that a human promyelocyte 
leukemia cell strain HL60 is differentiated into 
granulocytic cells in the presence of all-trans 
retinoic acid (see Breitman. T. . Selonick. S.. and 
Collins. S.. Proc. Natl. Acad. Sci. USA. 21. 
2936(1980)). Generally, a cell forms a specific 
differentiation antigen on its surface, when it has 
achieved differentiation. When an HL60 cell is 
differentiated into a granulocytic cell, CDllb which 
is an antigen discriminating granulocyte or monocute 
is formed on the surface of the cell (see Fontana. J. 
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A.. Reppuci, A.. Durham. J. P., and Mi rand, D. , Cancer 
Res. 2469 to 2473 (1986)). The antagonism against 
the differentiation of HL60 into granulocytic cell 
which is induced by all-trans retionic acid was 
studied by utilizing the above phenomenon. 

HL60 cells were cultured and maintained in a 
culture medium prepared by adding io% of inactivated 
bovine fetus serum. 1 mM of sodium pyruvate. 50 /jM of 
p-mercaptoethanol; 100 I.U./ml of penicillin and 100 
vg/ml of streptomycin to RPMI1640 (a culture medium 
formulated in Rosewell Park Memorial Institute). 

An HL60 cell suspension (l * 10 s cells/ml) was put 
in a 24-well plate in an amount of l ml/well, followed 
by the addition thereto of 30 mM of all-trans retionic 
acid and a retinoid antagonist in various amounts. 
The resulting plate was incubated in an incubator (5% 
C0 2 /air) for 5 days. After the incubation, the cells 
of each well were recovered into a test tube, followed 
by the addition thereto of an FITC-labeled monoclonal 
antibody reactive with CDllb which is an antigen 
specific to granulocyte or monocute. The resulting 
cells were immobilized with 0.2% paraformaldehyde. 
The immobilized cell suspension was examined by flow 
cytometry for the proportion of CDllb-posltive cells 
in the above HL60 cell group in each well (see Miller; 
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L. J., Schwarting', R . , and Springer. t\ A.. J. 
Immunol. 12Z, 2891 to 2900 (1986)). The following 
compounds lowered the proportion of CDllb-positive 
cells induced by all-trans retlonic acid (30 M) 
depending on the concentration and the 50% inhibitory 
concentration of each compound was calculated and 
given in the Table 1. 



Table 1 



Ex . No . 


Receptor 
binding 
assay using 
HL60 
IC50 (nM) 


Antagonism against all-trans 

retinoic acid (30 nM) in 
inducing the differentiation 
of HL 60 cell 
IC S n (*<M) 


1 


4 


0.7 


2 


50 


6.7 


4 


<0.5 


1.0 


7 


22 


0.56 


11 


9 


1.2 


14 


50 


2.2 


16 


<0.5 


0.12 


18 


4.2 


2.7 


19 


0.5 


0.48 


22 


32 


14 


106 


26 


3.8 


TD-550 
1) 


50 


>10 (2.1 against all-trans 
retinoic acid (3 nM) ) 


TD-650 
1) 


>50 


>10 (2.6 against all-trans 
retinoic acid (3 nM) ) 


R041-5253 
2) 


9 


7.2 
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1) Cell Biol. Rev., 25., 209 (1991) 

2) Proc. Natl. Acad. Sci., fl£, 7129 (1992) 

It can be understood from the results of the 
above Experimental Example that the compound of the 
present invention has an extremely high RARs-binding 
power and exhibits all-trans retinoic acid antagonism 
and therefore the compound is expected to be 
efficacious against the following diseases: 

• various cornif ication disorders, psoriasis, acne, 
leukoplakia, and xeroderma pigmentosum. 

• various alopecia such as alopecia areate. seborrheic 
alopecia, and cachectic alopecia, 

• postmenopausal, senile and sudden osteoporoses , 
diabetic osteoporosis, osteoporosis resulting from 
rheumatoid arthritis, renal osteomalacia, and 
ectopic bone formation. 

• rheumatoid arthritis, osteoarthritis, and 
periarthritis of the shoulder, 

• activation of immune function in immunodeficiency, 
cytomegalovirus infection diseases in low immune 
function or of fetus, and opportunistic infection. 

• hyperthyroidism, 

• viral infections such as HIV infection, HVB 
infection, HCV infection and HILV-I infection, 

• squamous celi carcinoma, bladder cancer, pulmonary 
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carcinoma, esophageal carcinoma, and cancer of head 
or neck, 

• hypercalcemia, and 

• pulmonary fibrosis, hepatic fibrosis, and hepatic 
cirrhosis. 

In using: the compounds of the present invention 
as therapeutic and preventive agents for these 
diseases, they may be each administered orally as a 
tablet, powder, granule, capsule or syrup, or 
parenteral^ as a suppository, injection, external 
preparation or drop. 

The compounds of the present invention can be 
converted into medicines for oral and parenteral 
administration by the use of the conventional 
pharmaceutical^ acceptable fillers or carriers 
according: to the conventional processes. 

An injection or drop according- to the present 
invention is prepared by adding a pH modifier, buffer, 
stabilizer and/or solubilizing agent to an active 
ingredient, followed by freeze drying at need, and 
formulating the .obtained mixture into a subcutaneous, 
intramuscular or intravenous injection or a drop by 
the conventional processes. 
Examples 

The present invention will now be described in 
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more detail with reference to the following Examples 
which should not be considered to limit the present 
invention. The preparation of the starting materials 
used in the Examples will also be described in 
Referential Examples. 

With respect to some compounds, no peak 
assignable to carboxylic acid was observed in nuclear 
magnetic resonance (NMR) spectroscopy. 

The melting point of each compound was determined 
by the use of a melting-point apparatus for trace 
samples (mfd. by Yanagimoto Manufacturing Co., Ltd.) 
[Example 1] 

4- f 1 -Ethvl -4,5.7 ft . 9 . 1 .7.1010- 

tfftramftthvl anthra f 2 . 1 -ri 1nvra?oi -a- vi ) h^n^ni o «m ^ 



C*H 5 



\ 




COOH 



(1) Mfithvl 4-f3.4.S.fi. 7.ft-hPvahvrirn-S.fi.ft 



tfttramftthvl -1 ( 7H) -anthrflftPnon-2- yl rarhnnvl )h P n?nptP 
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1-5 g of dlisopropylamine was dissolved in 50 ml 
of anhydrous tetrahydrofuran . followed by the addition 
thereto of 8.8 ml of a 1.6 M solution of n-butyl- 
lithium in hexane at O'C. The obtained mixture was 
stirred for 10 minutes and cooled to -78" C, followed 
by the addition thereto of 20 ml of a solution of 3.0 

* of 3.4.5.6,7.8-hexahydro-5.5,8.8-tetramethyl-i(2H)- 
anthracenone in anhydrous tetrahydrofuran. The 
obtained mixture was stirred for 30 minutes, followed 
by the dropwise addition thereto of 20 ml of a 
solution of 2.8 g of monomethyl terephthalate chloride 
in anhydrous tetrahydrofuran. The reaction mixture 
was brought to room temperature and poured into cool 
dilute hydrochloric acid. The obtained mixture was 
extracted with ethyl acetate. The organic phase was 
washed with water, a saturated aqueous solution of 
sodium hydrogencarbonate and a saturated aqueous 
solution of common salt successively and dried over 
anhydrous magnesium sulfate. The solvent was 
distilled off under reduced pressure and the residue 
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was purmed by . lllca gel coluran chromat£)eraphy 
(developer: 5* ethyl acetate/n-hexane, . The obtained 
solid was washed with methanol to give 2.5 , of the 

title compound as a pale-yellow solid. 

m -P.; 131-132°C 

] H-NMR (400MH2. CDC1 3 ) 6(p pm): 

l '*°<s. 6H), i.34(s. 6H). l.70(s. 4H) , 

2.67-2.80 (ra> 4H), 3 .85(s. 3H) , 7 .14(«, 1H) . 

7.63(d, J=8.4H 2 , 2H), 7.99(s. 1 H ) , 
8.12(d. J=8.4Hz. 2H) 

HN-N 

•CO,CH, 




*■> « Of 0 eth yl 4-<3.4.5.6.7.8-hexahydro-5.5. 8 8 . 
tetran-ethyl-i (2H) -anthraceno„- 2 - yl carbonyl , 
«. suspended in 80 al of methanol . foliowed by the 
addition thereto of 0.4 , of hydrazine .onohydrate 
The obtained nixture was heated under reflux for 2 
hours and cooled to roc* temperature by allo„in e to 
stand. The Precipitated solid was recovered bv 
filtration and washed with methanol. 2.0 e of the 
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title compound was obtained as a pale-yellow solid 
m.p. ; 241-243°C 

A H-NMR (400MHz. DMSO-Dg) *(ppm); 
1.22(s. 6H), 1.26(s. 6H) . 1.62(s. 4H) , 
2.80-2.96(m. 4H) , 3.85(s, 3H) , 7.24(s. 1H) . 
7.66(s. 1H). 7.84(d. J=8.4Hz. 2H) . 
8.02(d. J=8.4Hz. 2H) 

(3) Methyl 4-n-Pthv1- 4 in-h„,^ rn . 
■ 7 . 7 . 10 in-tPtramPthvi fl ni-h>. a f ? , _ H i P v rfl7n1 _^_ v1 ^ _ 




C0 2 CH 3 



0.45 g of methyl 4-(4,5.7,8.9.10-hexahydro- 
7.7.10. 10-tetramethylanthra ( 2 . l-d]pyrazol-3-yl ) - 
benzoate was dissolved in 20 ml of N, N-dimethyl- 
formamide. followed by the addition thereto of 0.05 g 
of sodium hydride (as a 60% solution in oil) under 
cooling with ice. The obtained mixture was stirred 
for 10 minutes, followed by the addition thereto of 
0.13 ml of ethyl iodide. The obtained mixture was 
stirred for 10-minutes and further stirred at room 
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t-perature for 30 minutes. The reactlon ^ 
Poured onto ice-water. The resulting mixture was 
extracted with ethyl acetate. The organic phase was 
washed with a saturated aqueous solution of common 
salt and dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduce pressure. The 

solid residue was washed with methanol to give 0.25 g 

of the title compound as a white solid. 

m.p.; 180-181°C 

*H-NMR (400MHz. CDC1 3 ) *(ppm); 

1.3KS, 6H). 1.33(s, 6H). 1 . 62(t , J=6 . 8H2> M) 
1.70(s. 4H). 2.90(s, 4H), 3.93(s, 3H) , 
4.55(q. J-6.8H2. 2H) . 7.26(s, 1H), 7.48(s, 1 H , , 
7.78(d. J=8.4H2. 2H), 8.10(d, J=8.4Hz. 2H) 
(4) 




\ 



N-N 




COOH 



0-25 g of methyl 4-(i- e thyl-4,5.7,8.9.10- 

hexahydro-7,7.i0,i0-tetra m ethylanthra [2 . 1 -dJ P yra 2 ol- 
3-yl)benzoate was dissolved in a nature comprising k 
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ml of methanol and in mi «f . . 

by th tetrahydrofuran. followed 

^ the addition thereto of 5 ml of a 5N 

U1 or a 5N aqueous 
»l»«o. of soa 1Um hydroxlde . The obtained ^^^^ 

7 teDPeratUre * to Stand . folloBed by 

obtained mixture was adjusted to a « u 

ujustea to 4 with dilute 

hydrochloric acid to preciDit:*i-« 

3 S ° lid - This s°lid 
wa recovered by fii tratlon and ^ ^ ^ 

solj." " title ~ - — ined as a white 
ffl.P.; 278-279° C 

'H-NMR (400MHz. DMSO-d 6 , «(p pm) . 

i-m*. 8H), l.26(«. 6H), i. 47 (t j- fl fiH 

A -* 7 <t. J-6. 8Hz. 3H). 
l-64(s. 4H). 2.82(brs 4H) * 

(0rS ' 4H >. 4.60(q. J=6.8H 2 , 2H) , 
7.33( S . 1H). 7.44(s. 1H) 7 77M T B 

; " 7 ' 77 (d. J=8.4Hz. 2H) 

7.99(d. J=8.4H 2 . 2H) 

The compounds of Examples 2 to 5, of which 

structural formulas or the l lke will b e „ 

XIKe w111 ^ described in 

Tl " """" " — " «at „ f 

the Example l. 
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Table 2 



Ex . 
2 



structural formula 




COOH 




COOH 



' H-NMR (400MHz. DMS0-d5) 6 



1.23{s.6H).1.27( s .6H). 

1.56(d.J=6.5Hz.BHJ. 1.63fa.4H). 
[ 2. 76 (brs. 411) . 4. 83 —4. 95 (a. 1H) . 
1 7. 30 fa. IH). 7. 40 fa. HI). 
J 7.60(d.J»8.4llz.2J|). 
7.92(d.J»8.4IIz.2!f) 



0. 34-0. 41k 211). 0.48 -0.55 k 

| 2H). 1.23 fa. 6H). 1.30 fa. 611). 1.64 . 

is. 411) . 2. 83 (brs. 4H) . 4. 40 (d. J-6. 5 
I Hz. 211). 7. 32 (s.lH). 7. 57 fa. 110. 
I 7.77(d.J-8.4Hz.2H). 

7.99(d.J»8.4«z.2H) 



m.p. (C°) 



236 -233 




COOH 




COOH 



I 0. 90 (s. 6H) . 1. 18 (s. EH) . 1. 52 fa. 411) | > 290 
2. 76-2. 96(n. 411). 5. 73 fa. 2H) 
[ 7. 00-7. 40 k 7H) . 7. 82 (d. J«8. 4Hz. 
!2H).8.00(d.J»8.4Hr.2H) 



, 0-37fc.6H).1.20fa.6H).1.53fa.41{J 
[2.79— 2.95k4H).5.S2fa.2KJ. 
I 7. 08 fa. 1H). 7. 30 fa. 1H). 7. 33-7. 47 

k2H).7.82(d.J.8.4Hz.2K). 
|8.00(d.J«8.4Hz.2H).8.42(brs.lll) 
8. 49 (brs. 1H) 



294 —295 
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[Example 6] 
4 ~ (A W U If) l 



HN-N 




COOH 



°-5 g of methyl 4- (4 s 7 o Q 

1 ^ . o . 7 . 8 , 9 , 10-hexahydro- 

7.7,l0,l0-tetramethylanthrar9 i 

ntnral 2 • i-djpyrazol-a-yi) - 

rrT suspended in 10 ai ° f °" hano1 ' — 

^ addU1 °' «* 5 of a 5N aqueous 

•ol-tion of sodium hydroxlde . The obtaine(j ^^^^ 

heated under rpfinv -p 

reflux for one hour and coole d by 

a dJ uste d to 4 with dil«. hydrochloric acid to 
Precipitate a solid. Thls was 

"Nation an d washe d with water, 
compound was obtained as a white solid. 

m -p. ; >3oo°c 

'H-NMR (400MHz. DMS0- d6 ) e(ppm) . 
*•«•(•. em. i.26(s. «,). 1 . 64(s , 4H) 
*.8»-2...... 4H). 7 . 24(s . 1H) . 765(s _ 1H) 

»-«0(d. J=8.4Hz. 2H) . 8 .00( d . 
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[Example 7] 



CH, 



N-N 




COOH 



^^thyl.nrhrnf ^ . l- mnvr^m .a.^ h rTrfnT| 

CK, 



N-N 




C0 2 CH 3 



4-5 g of .ethyl 4-(3,4,5,6.7.8-hexahydro-5.5.8 8- 
tetramet hy i- 1(2H) - anthracenon . 2 . ylcarbonyi)ben2oate ' 

-s suspended In 100 ml of methanol, followed by the 
addition thereto of 0.64 e of monomethylhydrazine 
The obtained mixture was heated under reflux for 2 
hours and cooled by allowing to stand to precipitate a 
solid. This solid was recovered by filtration and 
washed with methanol. 3.0 , of the title compound was 
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obtained as a pale-yellow solid. 

m.p.; 233-235° C 

fc-NMR (400MHz, CDClg) *(PPm); 

-30(s. «,,!,„„, 6 H,.l. 7 ' 0 (s. 4H). 2 . 89(brs . 4HJ 
3.33(3. 3H). 4 . 22(s .3H), 7 . 26(s . 1HK752(s>iH) ' 
7.78(d. J-8.4HZ, 2H, ( 8 . 08 (d, J-- 8 . 4H2 , 2H , 




N-N 




COOH 



3 -0 g- of methyl 4- (4 5 7 0 Q , rt . 

. l4,5,7>8 - 9 .10-hexahydro- 

1.7.7.io.io-pentamethylanthrar9 i 

, l-dJpyrazol-3-yl ) - 

benzoate was dissolved in a mixture 

■in a mixture comprising 30 ml 
of methanol and 30 ml of t P t^h^ * 

° f tetra hydrofuran, followed by 
the add-on thereto Qf 20 ol of a w aQueous soiuMon 

of sod 1UB hydroxy. The obtalned oixture ^ 
under re flux for 40 mlnutes ^ ^ ^ ^ 
temperature by allowln , to ^ ^ ^ 

addition thereto o, so ml of Bater . The pH ^ ^ 
resulting fixture was adjusted to 4 with dUute 
WrochXori. acid to pre= lplt ate a so lld . This S oUd 
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was recovered by fUtr . tlOB and ^ ^ ^ 

"' C ' ^ Mtle •»t.i»«. asa whm 

solid. 

a. p.: 284°c (dec.) 

fc-NMR (400MHz. DMSO-dg) d ( ppin) . 

«.17(.. 3H). 7.31(s, 1H), 7 .54( S . f 
7.77(d. J.8.4HZ. 2H). 7.98(d. ^ 

The expounds of Examples 8 and 9, of which 

structural formulas or the ll ke will b. h 

_ 1Ke wi H be described in 

th E We " e PreMred ^ 11,6 ~ " «-« of 

the Example 7. 

Table 3 
structural formula 
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The compounds of Py an , , 
— ral forffiWas ^ to „. of whlch 

-"-•-e PreparedfroBth ;; 1 
—a ln Referentlai 

"me oanners as • 2Mi7 I" the 

' thS EMB M« 1. 6 and 7. 
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Table 4 
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[Example 14] 





COOH 



°-48 g of methyl 4-( 4 5 7 « q 1rt L 
- ^.lO.io-pentamethylanthrar? i m 

>«~ was dlssolved ln 3 a • ; d :; a2oi - 3 ->- 
* - — thereto of 0 . 5 f o e 7;- — 

dicyano 1 a k 2 - 3 -dlchloro-5,6- 
he TT qUln ° ne - ° btai - d was 

* — - stand . 

action thereto of ethn acetate The 

"as washed with . 1N . The - sa „ lo Phase 

IN aqueous solution of sodlun, 
hyd ™ and „ ater successively 

aasnesiu* sulf ate and c " 

««e and concentrated under reduced 

rr The obtainea — - — d b ; saica 

C ° 1Unn ">™«°*raph y (developer: s* eth y i 

aoetate/n-hexane, to give 0.2 r of . whIt 

e- ot a white solid. 
This solid was dissolve < 

• - « and 5 r: t a mixture comprisin? 

U ° f tetr ^rofuran. followed 
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by the addition thereto of 5 ml of a 5N aqueous 
solution of sodium hydroxide. The obtained mixture 
was heated under reflux for 30 minutes and cooled to 
room temperature by allowing to stand, followed by the 
addition thereto of 10 ml of water. The pH of the 
resulting mixture was adjusted to 4 with dilute 
hydrochloric acid to precipitate a solid. This solid 
was recovered by filtration and washed with water. 
0.15 g of the title compound was obtained as a white 
solid. 

m.p.; 272-274° C 

*H-NMR (400MHz. DMSO-dg) Mppm); 

1.37(s. 6H), 1.43(s. 6H) , 1.76(s, 4H) , 4.58(s, 3H), 
7.59(d, J=8.8Hz, 1H) , 7.93(d, J=8.8Hz, 1H) . 
8.03(s, 1H), 8.06(d, J=8.4Hz, 2H) f 
8.11(d, J=8.4Hz, 2H). 8.43(s f 1H) 
[Example 15] 

The compound of Example 15 was prepared in the 
same manner as that of the Example 14. 
4- ( 7 ft 9 1 O-TPtrahvrirn-7 7.10.1 O-tPt.rampt.hvl anthra- 
f 2. 1-ri]pvra7o1 -3-vl Ihpnroir aciri 
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HN-N 



COOH 



m.p . ; >300° C 

*H-NMR (400MHz, DMSO-dg) 8(ppm); 
1.34(s. 6H). 1.40(s, 6H). 1.74(s. 4H) . 
7.54(d. J=8.8Hz. 1H) . 7.95(d. J=8.8Hz. 1H) . 
7.98(s. 1H). 8.07(d. J=8.4Hz. 2H) , 
8.14(d, J=8.4Hz, 2H), 8.50(s, 1H) 
[Example 16] 

4- f 4 . S . 7 . fi . 9 . 1 n-HPvahvrtrn -7 .710 1 O-tftramPthvl -1 - 
(3-nvr1rivlTTlftthvnanthraM 9-h 1 pvrr ol -3-vn henyol r anlrt 



Mfithvl 4- f ( 3 . 4 . S . fi . 7 . a-hPYahyrirn-?; . s . r . S-fPtramPfhvl - 
1 (2H)-anthraopnr)n-9-v 1 IhvrirnYvniPthvl lhpnrnatP 




COOH 
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0 



OH 




^J— C0 2 CH 3 



8.0 g of 3.4.5.6,7.8-hexahydro-5.5,8.8- 
tetramethyl-l(2H)-anthracenone and 5.1 g of methyl 
terephthalaldehydate were dissolved in 200 ml of 
methanol, followed by the addition thereto of 0.3 g of 
sodium hydroxide. The obtained mixture was stirred at 
room temperature for 24 hours to precipitate a solid. 
This solid was recovered by filtration and washed with 
methanol. 8.4 g of the title compound was obtained as 
a white solid, 
m.p. ; 186-187°C 
^H-NMR (400MHz. CDClj) Mppm); 
1.28(s. 6H), 1.32(s. 3H), 1.33(s, 3H) . 
1.75-1.84(m. 1H). 1.98-2.13(m, 1H) , 2 . 76-2 . 92 (m. 3H) , 
3.08(d. J=5.0Hz. 1H), 3.93(s, 3H) , 5.70-5.76(m. 1H) , 
7.13(s, 1H), 7.45(d, J=8.4Hz, 2H) , 8.02(s. 1H) . 
8.04(d, J=8.4Hz,- 2H) 

Mftthvl 4- ( 3 . R . fi . 7 . 8-npntahvriro-S S . 8 . S-tPtramPthvl - 
1 MH)-anthraoenon-9-y1 iripnp^hpn?natP 



- 74 - 



WO 94/14777 



PCT/JP93/01841 



O 




8.4 g of methyl 4-[ (3.4,5,6,7, 8-hexahydro- 
5,5,8 , 8-tetramethyl-l ( 2H ) -anthracenon-2-yl ) - 
hydroxymethyl]benzoate was suspended in 100 ml of 
1,4-dioxane. followed by the addition thereto of 5 ml 
of concentrated sulfuric acid. The obtained mixture 
was stirred at room temperature for 3 hours and 
extracted with 300 ml of ethyl acetate. The organic 
phase was washed with water, a saturated aqueous 
solution of sodium hydrogencarbonate and a saturated 
aqueous solution of common salt successively, dried 
over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The obtained residue was 
washed with n-hexane to give 7.1 g of the title 
compound as a white solid, 
m.p.; 137°C 

to-NMR (400MHz, CDC1 3 ) fi (PPN); 
1.30(s, 6H), 1.33(s, 6H), 1.70(s, 4H) , 
2.90(t, J=6.4Hz, 2H). 3.08(t. J=6.4Hz, 2H) , 
3.93(s. 3H), 7.17(s. 1H) , 7.48(d, J = 8.4Hz. 2H) , 
7.81(s, 1H), 8.08(d, J=8.4Hz, 2H) , 8.10(s, 1H) 
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Mfithvl 4- fl - f 3 . 4 . 5 . R . 7 . R-hfiYahvH r n-S . S ft R-tPtn- 
methvl-1 (?H)-anthrarfinnn-9-v1 U9.9-H imPthoYvPthvl 1- 
henzoate 




5.0 g of methyl 4- ( 3 , 5 . 6 , 7 ( 8-pentahydro-5 . 5 . 8 , 8- 
tetraraethyl-1 (4H) -anthracenon-2-ylldene ) benzoate was 
dissolved In a mixture comprising 40 ml of nitro- 
methane and 20 ml of tetrahydrof uran , followed by the 
addition of 0.5 g of a 40% methanolic solution of 
benzyltrimethylammonium hydroxide. The obtained 
mixture was stirred at room temperature for 4 hours, 
followed by the addition of ethyl acetate to conduct 
extraction. The organic phase thus obtained was 
washed with dilute hydrochloric acid, water, a 
saturated aqueous solution of sodium hydrogencarbonate 
and a saturated aqueous solution of common salt 
successively, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure to give 6.3 g 
of a pale-orange powder. 

This powder was dissolved in a mixture comprising 
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20 ml of methylene chloride and 20 ml of tetrahydro- 
furan. and the obtained solution was dropwise added to 
a sodium methoxide solution (prepared by adding 6.6 ml 
of a 28% solution of sodium methoxide in methanol to 
40 ml of methanol) at -35° c. 

The obtained solution was dropwise added at -35° c 
to a separately prepared mixture comprising 35 ml of 
concentrated sulfuric acid and 100 ml of methanol. 
The obtained mixture was stirred at room temperature 
for 30 minutes and poured into a cool saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with water, dried over 
anhydrous magnesium sulfate and concentrated under 
reduced pressure. 6.2 g of the title compound was 
obtained as a light-brown powder in a crude state. 
This powder was used in the subsequent reaction 
without being further purified. 

4-f4 . 5 , 7 8 1Q-Hey*hvriro-7 7 in i n^ ^ ^w, _ } _ ■ 
fa-T>yr1dYlmfThYl) n nrhr H fi o.Hin WH ,. VTl1 h w>M , 
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A mixture comprising 0.5 g of methyl 4-[l- 
(3,4,5,6,7, 8-hexahydro-5 ,5,8, 8-tetramethyl-l ( 2H ) - 
anthracenon-2-yl)-2,2-dimethoxyethyl]benzoate and 0,14 
g of 3-aminomethylpyridine was added to 10 ml of 
acetic acid. The resulting mixture was heated to 
100° C, maintained at that temperature for 30 minutes, 
cooled to room temperature by allowing to stand, and 
poured into a saturated aqueous solution of sodium 
hydrogencarbonate . The obtained mixture was extracted 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of common salt, dried 
over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The obtained solid was washed 
with diisopropyl- ether to give 0.34 g of a waxy-white 
solid. 

This solid was dissolved in a mixture comprising 
10 ml of methanol and 20 ml of tetrahydrof uran , 
followed by the addition thereto of 5 ml of a 5N 
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aqueous solution of sodium hydroxide. The obtained 
mixture was heated under reflux for 30 minutes and 
cooled to room temperature by allowing to stand, 
followed by the addition thereto of 30 ml of water. 
The pH of the resulting mixture was adjusted to 4 with 
dilute hydrochloric acid to precipitate a solid. This 
solid was recovered by filtration and washed with 
water. 0.25 g of the title compound was obtained as a 
waxy-white solid, 
m.p. ; 282° C (dec. ) 
A H-NMR (400MHz, DMSO-dg) 8(ppm); 
0.91(s, 6H), 1.17(s, 6H), 1.50(s, 4H) , 
2.68-2. 85(m, 4H) . 5.58(s, 2H) . 6.90(s, 1H) , 
7.15(s, 1H), 7.34-7.43(m. 3H) , 7.53(d, J=8.4Hz, 2H) , 
7.92(d, J=8.4Hz, 2H) f 8.37(brs. 1H) f 8.46(brs, 1H) 
The compounds of Examples 17 to 48, of which 
structural formulas or the like will be described in 
Tables 5 to 14, were prepared in the same manner as 
that of the Example 16. 
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Table 5 



Ex. 


structural formula 


" l H-NMR(400i«z.DMSO-dS) 6 


m.p.(C°) 


17 


CH 3n 


1.22 fa. 611). 1.25 fa. 6H) . 1.61 fa. 411) 
2. 73 (s. 410.3. 90 fa. 3IIJ .7.20 fa.lil) 
7. 21 fa. 1H). 7. 40 (s.lH). 
7.47(d.J=8.4Hz.2H). 
7.90(d.J=8.4ilz.2H) 


291 

(dec . ) 


18 


On, n 


0. 76 fa. 6H) . 1 . 18 fa. 6H) . 1 . 43—1 . 56 
fa. 4H) . 2. 84 (brs. 411) . 6. 30 fa. 1H) . 
7. 16 fa. 1H) . 7. 39 fa. 1H) .7. 43—7. 56 
■fa. 511). 7.58(d.J=S.4Ki.2H). 
7.92{d.J«8.4Hz.2H) 


217 —218 


19 


av^^ y— COOH 


0. 78 fa. 6H) . 1 . 18 (s. 6H) . 1. 42—1 . 56 
(ra.4H).2.77 -2.92(ra,4H) . 
6. 25 fa. 1H). 7. 19 fa. 1H) .7.45 fa.lH) 
7.5>-7.65fa.3H).7.8S —7.95 
fa.3H).8.63 — 8.74fa.2H) 


226 —227 


20 




0.91 fa. 6H). 1.20 fa. 6H). 1.45— 1.58 

fa. 4H). 2. 82 (brs. 411). 6. 38 fa. 1H). 

7.20fa.lH).7.58(s.lH). 

7.62(d.>8.4Hz.2H). 

7.83(d.J*3.4Hz.lH). 

7.9Q(d.J=3.4itz. 1H). 

7.95(d>8.4Hz.2H) 


251 —254 
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Table 6 



EX. 


structural formula 


! H-KHR(400iiH2.DMSO-d6) 5 


nt.p. (C°) 


21 


An _ 

j^^jj-^ y— cooh 


1.21 (s.6H). 1.28 (s.6H).1.62(s.4H) 
2.72(s.4H).3.61 (t.J»2.5Iiz.HI). 
5.04(d.J=2.5iiz.2II).7.18(s.lli). 
7. 24 (s. Hi) . 7. 42 (d. J«8. 4Hz. 211) . 
7.60(s.lII).7.90(d.J=8.4Hz.2H) 


217 —219 


22 


f jj "T "J ^ ^> — GOOH 


0.84(t.J*6.5Hz.3H).1.21(s.6H). . 
1.24(s.6H).1.27 -1.40(m.4H). 
1.62(s.4H).L73 — i.85(m.2H). 
2.73(s.4H).4.19(t.J=6.5Hz.2H). 
7.19{s.iH).7.24(s.lH).7.25(s.lH) 
7.48 (d.J»8.4Hz.2H). 
7.90(d.J-8.4Hz.2H) 


236 —233 


23 




0.99— 1.12 (m.4H). 1.24 (s.SH). 
1.29 (s.6H).1.63(s.4H).2.74 (s.4H) 
3.70-3.78{m.lH). 7.16(s.iH). 
7.22 (s.lW.7.50 (d.J=8.4Hz.2H). 
7.84(s.IH).7.89(dJ=8.4Hz,2H) 


252 

(dec . ) 


24 


j^^jj^ COOH 


0.84(s.6K).1.18(s. 6H).1.50(s.4H) 
2. 68—2. 88 (in. 4H) . 5. 50 (s. 2H) . 6. 90 
(s.lH).7.02 — 7.42(ra.7H)'. 
7.53 (d.J»8.4Hz.2H). 
7.92(d.J*8.4Hz.2H) 


>295 
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Table 7 



Ex. 


• structural formula 


'H-KMR (400MHz. DMSO-dB) 6 


m.p. (C°) 


25 


(^^}T^^^ ^— COOH 


1.23(s.l2H).1.61(s.4H). 

2. 72 (s. 411). 3. 04 — 3. 13 (m,2H) . 

4.42— 4.54[m,2H).7.12 — 7. 36 (m. 

6H).7.44(d.J*8.4Hz.2H). 

7.90 Id. J*o.4HZ. ZIU 


255 —256 


26 




1-22 (s. 6H) . 1. 30 (s. 61!) . 1. 38 — 1.92 
(n.l5H).2.70(s.4H).4.07{s.2H), . 
7.10{s.lH).7.17(s.lH).7.47 (s.lH) 
7.50(d.J*8.4Hz.2H). 
7.91(d.J«8.4Hz.2H). 


254 -266 


27 


OCH 3 

^^^^^^''^V,./ - C00H 


0. 86 (s. 6H) . 1. 18 is. 6H) . 1. 51 (s. 4H) 
2.69-2.85(m.4H).3.70(s.3H) 
5.45 (s. 211). 6.60 (d.J-7.6Hz.lH). 
6.69(s.l!l).6.83(dd.J»7.6 ,2.0ilz 
.lH).6.9Q(s.lH).7.13(s.lll). 
7.26(t.J=7.6Hz.lH).7.36 (s.lH). 
7.49 (d.J=8.4Hz.2H). 
7.9Kd.J»8.4iiz.2H) 


259 —251 


28 


N -\ - 


0. 86 (s. 6H) . 1. 18 (s. 6H) .1.50 (s. 4H) 
2.66-2.85(m.4H).5.54 (s.2H). 
6.87(d.J»8.0Hz. 1H).6.94(s.1H). 
7. 15 (s. 111). 7. 28 — 7.34(ra.lH). 
7.45(s.lH).7.53(d.J=8.4IIz.2H). 
7.77(t.J=8.0Hz.lH).7.93(d.J*8.4 
Hz. 211). 8. 60-8.64 Cm. 1H) 


287 

(dec.) 
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Table 8 



Ex . 


structural formula 


'H-»R (400MHz. DMS0-d6) 5 


m.p. (C°) 


29 




0. 83 (s. 611) . 1. 17 (s. 611) . 1.45 (s. 411) 

2.69-2.86 (m.4H).5.56(s.2H). 

6.74 (s.lH).7.06(brs.2H). 

7.15(s.lll).7.39(s.lH). 

7.53{d.J»8.4Hz.2H), 

7.93 (d.J»8.4Hz.2H).8.54(brs.2il) 


254 -255 
(dec.) 


30 


^— COOH 


1.22{s.6H).1.26(s.6H).1.62(s.4H) 

2.72 (s.4H).3.28(s.3H). 

3. 77 (t. J=6. SIlz. 2H) . 4. 36 (t. J»6. 5 

Hz.2H).7.i9(s.lH).7.26ls. 1H) . 

7.43(s.lH).7.48(d.J«8.4Hz.2H). 

7.90(d.J»3.4Hz.2H) 


227 
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The compounds of Examples 49 to-. 55. of which 
structural formulas or the like will be described In 
Tables 15 and 16, were prepared from the ketone 
compounds prepared in Referential Examples 1. 3. 4. 5 
and 6 in the same manner as that of the Example 16. 
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Table 15 



Ex. 



49 



structural formula 




COOH 



'H-MIR(4G01(!fz.DMSO-d5) 6 m.p. (C°) 



1.27(s.6I0.1.84 ~I.S2Cm.2H). 
2.72(s.4H).2.96 -3. 03 (n. 211) . 
3. 85 (s. 311). 7.1 2 (s. III). 7. 19 (s. Ill) 
7. 30 {s. HI) . 7. 46 (d. J»8. 41k. 211) . 
7.90(d.J*8.4Hz.2H) 



267 —268 



50 



51 



52 




COOH 




COOH 




COOH 



1.22(s.6H).1.78 -1.84 (a. 2H). 
I 2.68~2.80(n.4H).2.88 ~-2.94(m. 
J 2H).5.53(s.2H).6.82(s.IH). 
I 7. 24 is. 1H) . 7. 30 —7. 44 (m. 2H) . 
I 7.40(s.IH).7.50(d.>8.4Jlz.2H). 
!7.91(d.J.8.4Hz.2H).8.35(brs.lH) 
|8.45(brs.lH) 



270 —271 



0.89(s.6H).1.19(s.6H). I 289 -2S0 

'l.53(brs.4H).4.02(s.2H). (dec.) 

| 5. 54 is. 2H) . 6. 99 (s. 1H) . 7. 30 (s. 1H) 
.7.42(brs.2H).7.45(s.lH). 

I 7.50(d.J-8.4Hz.2H). 

' 7.95(d.J=8.4Hz.2H). 

|8.37(brs.lH).S.50(brs.lH) 



1 . 28 (s, 611) . 1. 76 (t, J=7. 01k. 211) . 

2.71 (brs.4H).3.88(s.3H), 

4. 12 (t. J-7. 0Hz. 2H) . 6. 89 (s. 1H) , 

7.17(s,lH).7.19(s.lH). 

7.43(d.J-8.4Hz.2H). 

7.83 (d.J»8. 4Hz, 2H) 



I 208 —209 
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Table 16 



54 



55 



N- 



•COOH 



■COOH 



N- 



■COOH 



|l.21( S .6H,, 6 3 ( , J . 7 . 0Jl2>2flh . g 
2-68~2.80( a . 4H ,. 4 . 03(t>J . 7>0|fe I 

.1HJ.7.34 ~7.43fa.3fl). 
I 7. 52 Cd. J=3.4ffr. 2HJ . 

7. 92 (d.J=8.4U2.2iO. 8. 34 (brs.lHJ. 
*-4C(dd.JM.4,2.0itE.JIfJ 



°-«f«.»0.I.17ftw > i2a). 
i-52{brs.4H).2.73U.2HJ. 
S-60( S .2H).6.92( S .1HJ.7.20( S .1H) 
7.34(brs.2K).7.39(s.lH). 

7 - «(d.J*S.4Hz.2H). 

7.92(d.J.3.41h.2H).8.33(brs.lH). 

8- «4(brs.l« 



I 272 —273 

(dec. }j 



0- 95( S .6i().l.j 6(s . 6 „, ( i 27] 

1- 52 (s .4i,).5.36 fs .2HK (dec _ } 
5-6I(s.2H).6.80( s .JH).6.30( s .lH) 

7.40(br S .2HJ.7.43(d.J«8.4«2.2H) 
• 7 -55( S .lH).7.92(d.j*8. 4 HZ.2H). 
a.40(brs.II|J.8.46(b rs .lH) 
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The compounds of Examples 56 to 62, of which 
structural formulas or the i lk . wlll be ^ 
Tables 17 to 19, were prepared from the ketone 
compound prepared in the S i ml i ar manner as ^ ^ ^ 

Referential Example 3 in th a ~„ 

niP^e 3 m the same manner as that of 

the Example 16. 
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The compounds of Examples 63 to 73. of which 
structural formulas or the l lke „ U 1 be described In 
Tables 20 to 23. were prepared from the ketone 
compounds prepared in Referential Example 8 and In the 
similar manner as that of the Referential Example 8 l„ 
the same manner as that of the Examples 1 or 16 . 
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The compounds of Exan,p les 74 to eo , of ^ 

StrU " Ural f0rBUUS °' «■» «U be deserved ln 
™>1.. 24 and 23 . Bere prepared ^ ^ ^ 

compounds prepared ln Keferentlal Examples 2 , 9 and „ 
and i. the SImU ar aanner as that of the ReferenMal 

Examples 2. 9 or 10 in ti, a „ 

in the same manner as that of the 
Examples 1. 6. 7 or 16. 
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The important intermediates of Examples 81 to 
104, of which structural formulas or the like will be 
described in Tables 26 to 33, were prepared from the 
ketone compounds prepared in Referential Examples and 
in the similar manner as that of the Example 16. 
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[Example 105] 

4- f 4 ,5,7 ft 9 1 O-tiPYahvfirn-7 .7.10.1 Q-tfitramftthvl anf hra- 
[1 .9-h1f)vrrn1-,?- vnhftTi?n1p arid 



1.0 g of methyl 4- [ 1- ( 3 , 4 , 5 ( 6 , 7 , 8-hexahydro- 
5,5,8, 8-tetramethyl-l ( 2H) -anthracenon-2-yl ) -2 , 2- 
dimethoxyethyl Jbenzoate was dissolved in 20 ml of 
glacial acetic acid, followed by the addition thereto 
of 0.8 g of ammonium acetate. The obtained mixture 
was stirred under heating at 100° C for 4 hours and 
cooled to room temperature by allowing to stand, 
followed by the addition thereto of water. The 
precipitated solid was recovered by filtration and 
washed with water and methanol successively. 

The resulting solid was dissolved in a mixture 
comprising 10 ml of methanol and 10 ml of tetra- 
hydrofuran, followed by the addition thereto of 10 ml 
of a 5N aqueous solution of sodium hydroxide. The 
obtained mixture was heated under reflux for 30 
minutes and cooled to room temperature by allowing to 
stand P followed by the addition thereto of 20 ml of 




KN 
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water. The pH of the resulting mixture was adjusted 
to 4 with dilute hydrochloric acid to precipitate a 
pale-yellow solid. This solid was recovered by 
filtration and washed with water. 0,5 g of the title 
compound was obtained, 
m.p. ; 268-270°C 

^H-NMR (400MHz, DMSO-dg) 5(ppm); 

I. 20(s, 6H), 1.24(s, 6H), 1.60(s, 4H), 2.80(s, 4H) , 
7.10(s, 1H), 7.22(s, 1H), 7.44(s. 1H) . 

7.52(d, J=8.4Hz. 2H) . 7.91(d. J=8.4Hz, 2H) ( 

II. 50(brs, 1H) 
[Example 106] 

4-f4.S.7.S.fl.1 O-Hpyahvriro-7 .7.10.1 O-tPtramPthvl anthrp- 
f 1 . ?-h1fnran-3-v1 ^hPn?o1r add 



0.6 g of methyl 4- [ 1- ( 3 , 4 , 5 f 6 , 7 , 8-hexahydro- 
5,5,8, 8-tetramethyl-l ( 2H ) -anthracenon-2-yl ) -2 , 2- 
dimethoxyethyl]benzoate was added to 10 ml of 
concentrated sulfuric acid. The obtained mixture was 
stirred at room temperature for 20 hours and poured 
onto ice. The obtained mixture was extracted with 
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ethyl acetate. The organic phase was washed with 
water, a saturated aqueous solution of sodium 
hydrogencarbonate and a saturated aqueous solution of 
common salt, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography 
(developer: 5% ethyl acetate/n-hexane ) . 0.1 g of a 
white solid was obtained. 

This solid was dissolved in a mixture comprising 
5 ml of methanol and 5 ml of tetrahydrof uran , followed 
by the addition thereto of 5 ml of a 5N aqueous 
solution of sodium hydroxide. The obtained mixture 
was heated under reflux for 30 minutes and cooled to 
room temperature by allowing to stand, followed by the 
addition thereto of 20 ml of water. The resulting 
mixture was acidified with dilute hydrochloric acid to 
precipitate a white solid. This solid was recovered 
by filtration and washed with water. 0.09 g of the 
title compound was obtained, 
m.p. ; 248°C (dec. ) 
to-NMR (400MHz, DMS0-d 6 ) 6(ppm); 
1.23(s, 6H). 1.25(S, 6H), 1.62(s. 4H) , 
2.84-2.95(m, 4H) . 7.22(s. 1H) , 7.32(s, 1H) . 
7.62(d. J=8.4Hz, 2H), 7.9G(d, J=8.4Hz, 2H) . 
8.14(s, 1H) 
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[Example 107] 

4- f 4 . R . 7 . « . fl . 1 n-HPYflhvHro- 7 7.10.1 n-tfitramPthvl anthra- 
f 1 9-MtMnphgn-a-vl )hf>n?o1r add 




COOH 



1.0 g of methyl 4-[l-(3,4,5,6,7,8-hexahydro- 
5,5,8, 8-tetramethyl-l ( 2H) -anthracenon-2-yl ) -2 , 2- 
dimethoxyethyl]benzoate was dissolved in 50 ml of 
xylene, followed by the addition thereto of 0.6 g of 
phosphorus pentasulf ide . The obtained mixture was 
heated under reflux for 20 minutes, cooled to room 
temperature by allowing to stand, and concentrated 
under reduced pressure. The residue was purified by 
silica gel column chromatography (developer: 3% ethyl 
acetate/n-hexane) to give 0.25 g of a yellow solid. 

This solid was dissolved in a mixture comprising 
10 ml of methanol and 10 ml of tetrahydrof uran , 
followed by. the .addition thereto of 10 ml of a.5N 
aqueous solution of sodium hydroxide. The obtained 
mixture was heated under reflux for 30 minutes and 
cooled to room temperature by allowing to stand, 
followed by the addition thereto of 10. ml of water. 
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The obtained mixture was acidified with dilute 
hydrochloric acid to precipitate a pale-yellow solid. 
This solid was recovered by filtration and washed with 
water. 0.22 g of the title compound was obtained, 
m.p. ; 261-262° C 

to-NMR (400MHz. DMS0-d g ) 6(ppm); 
1.24(s, 6H), 1.26(s. 6H) . 1.63(s. 4H) , 
2.75-2.84U, 4H) , 7.23(s. 1H) , 7.24(s. 1H) . 
7.55(d, J=8.4Hz, 2H) , 7.59(s. 1H) . 
7.99(d, J=8.4Hz ( 2H) 
[Example 108] 

4- (4 . S . 7 . ft . fl . 1 0-tiPYahvfirn-7 .7.10.1 0-tf>tramfithv1 anthra- 
ri 9.-h1-fnran-9-vnhpn7.oir add 




COOH 



1.0 g of diisopropylamine was dissolved in 30 ml 
of anhydrous tetrahydrofuran, followed by the addition 
thereto of 5.8 ml of a 1.6 M solution of n-butyl- 
lithium in hexane at 0°C. The obtained mixture was 
stirred for 10 minutes and cooled to -78° C, followed 
by the addition thereto of 20 ml of a solution of 2.0 
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g of 3, 4,5,6 ,7,8-hexahydro-5,5, 8,8-tetramethyl-l(2H)- 
anthracenone in anhydrous tetrahydrof uran . The 
obtained mixture was stirred for 30 minutes, followed 
by the dropwise addition thereto of 20 ml of a 
solution of 2.4 g of 4 * -carbomethoxy-2-bromoaceto- 
phenone in anhydrous tetrahydrof uran . The reaction 
mixture was brought to room temperature and poured 
into dilute hydrochloric acid. The obtained mixture 
was extracted with ethyl acetate. The organic phase 
was washed with water, a saturated aqueous solution of 
sodium hydrogencarbonate and a saturated aqueous 
solution of common salt successively, and dried over 
anhydrous magnesium sulfate. The solvent was 
distilled off. Methanol was added to the residue to 
precipitate a crystal. This crystal was recovered by 
filtration and washed with methanol to give 0.6 g of a 
light-brown solid. This solid was dissolved in a 
mixture comprising 10 ml of methanol and 20 ml^of 
tetrahydro-furan, followed by the addition thereto of 
5 ml of a 5N aqueous solution ^of sodium hydroxide. 
The obtained mixture was heated under reflux for 30 
minutes and cooled to room temperature by allowing to 
stand, followed by the addition thereto of 20 ml of 
water. The resulting mixture was acidified with 
dilute hydrochloric acid to give a precipitate. This 
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precipitate was recovered by filtration and washed 
with water, 0,5 f of the title compound was obtained 
as a white solid, 
m.p.; 264-265°C 

*H-NMR (400MHz, DMS0-d 6 ) 6(ppm); 
1.23(s, 6H), 1.25(s t .6H). 1-63(5, 4H) , 
2.84-2.94(m, 4H) , 7.22(s, 1H) . 7.32(s, 1H) f 
7.63(d, J=8.4Hz, 2H) . 7.96(d, J=8.4Hz. 2H) , 
8.14(s, 1H) 
[Example 109] 

4- ( 4 . S . 7 . 8 . 9 . 1 0-Hexahvriro-7 .7.10.1 0-tPtrflmPthvl anthra- 
T2 . 1 -rilt hlarol - 2-vl lhfiTi7:o1r arid 



5.0 g of S^.S.S^.S-hexahydro-S.S.S.S-tetra- 
methyl-1 (2H)-anthracenone was dissolved in 100 ml of 
carbon tetrachloride, followed by the dropwise 
addition thereto of 3,1 g of bromine at room 
temperature. The obtained mixture was further stirred 
at room temperature for 30 minutes and concentrated 
under reduced pressure at a low temperature. The 
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obtained residue was washed with methanol to give 5,0 
g of a brown solid. 

1,1 g of this brown solid was dissolved in 20 ml 
of isopropanol. followed by the addition thereto of 
0.33 g of 4-carbomethoxybenzthioamide and 0.2 ml of 
pyridine. The obtained mixture was stirred for 9 
hours and cooled by allowing to stand. The 
precipitated solid was recovered by filtration and 
purified by silica gel column chromatography 
(developer: 5% ethyl acetate/n-hexane) to give 0.3 g 
of a white solid. 

This solid was suspended in 20 ml of methanol, 
followed by the addition thereto of 5 ml of a 5N 
aqueous solution of sodium hydroxide. The obtained 
mixture was heated under reflux for 30 minutes and 
cooled by allowing to stand, followed by the addition 
thereto of 10 ml of water. The resulting mixture was 
acidified with dilute hydrochloric acid to give a 
precipitate. This precipitate was recovered by 
filtration and washed with water and methanol 
successively to ,give 0.24 g of a pale-yellow solid, 
m.p. ; 275-278°C 

^H-NMR (400MHz, DMS0-d 6 ) 8(ppm); 
1.24(s. 6H). 1.28(s, 6H) , 1.64(s, 4H) , 
2.93-3.08(m, 4H) , 7.24(s. 1H) , 7.81(s, 1H) , 
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8.04(d, J=8.4Hz, 2H), 8.08(d, J=8.4Hz, 2H) 
[Example 110] 

4-fR.fi.R.fl.m.n-HPYflhvrirn-fi « 11 11-1-ptram pthvlanthra 
M . 9-h1pvr1ri1n-2-vHhpn?n 1r ar-lri 



N.N-T)1methv1-f3.R.R.7.R-nPTitflhvrir o-R .r s a-tPtra- 
methvl-1 f4Hl-flnthrarpnc>Ti-9-v1 I flpnp^mlnp 

\ o 



3.0 g of 3.4,5,6.7.8-hexahydro-5.5,8.8- 
tetramethyl-l(2H)-anthracenone was dissolved In 30 ml 
of N,N-dimethylformamide. followed by the addition 
thereto of 3.1 ml of N.N-dimethylformamide dimethyl 
acetal. The obtained mixture was stirred under 
heating at 100"C for 5 hours and cooled by allowing to 




COOH 
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stand, followed by the addition thereto of 50 ml of 

water. The formed precipitate was recovered by 

filtration and washed with water and n-hexane 

successively to give 2.0 g of a pale-yellow solid. 

m.p. ; 181-184° C 

*H-NMR (400MHz. CDC1 3 ) 6(ppm); 

1.28(s, 6H). 1.30(s, 6H), 1.66(s, 4H) . 

2.77(t, J=8.0Hz. 2H), 2.90(t. J=8.0Hz, 2H) , 

3.10(s, 6H), 7.06(s. 1H) . 7.68(s. 1H) . 7.99(s. 1H) 

4-f5.fi. 8. 9. 10. 11 -HfiYa hv Hrr>-ft ft 11 n -r Pt ramPthvl - 




COOH 



1.4 g of potassium t-butoxide was suspended in 30 
ml of anhydrous tetrahydrof uran , followed by the 
addition thereto of 1.1 g of methyl 4-acetylbenzoate . 
The obtained mixture was stirred at room temperature 
for one hour, followed by the addition thereto of 2.0 
g of N,N-dimethyl-(3,5,6,7, 8-pentahydro-5, S.S.S-tetra- 
methyl-lUH) -anthracenon-2-ylidene) amine. The 
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obtained mixture was stirred at room temperature for 3 
hours, followed by the addition thereto of 20 ml of 
glacial acetic acid and 5.0 g of ammonium acetate. 
The obtained mixture was heated under reflux for 5 
hours and cooled to room temperature by allowing to 
stand, followed by the addition thereto of 50 ml of 
water. The formed precipitate was recovered by 
filtration and washed with water and methanol 
successively to give 0.7 g of a pale-yellow solid. 

This solid was suspended in 30 ml of methanol, 
followed by the addition thereto of 10 ml of a 5N 
aqueous solution of sodium hydroxide. The obtained 
mixture was heated under reflux for 30 minutes and 
cooled to room temperature by allowing to stand, 
followed by the addition thereto of 20 ml of water. 
The pH of the resulting mixture was adjusted to 4 with 
hydrochloric acid. The formed precipitate was 
recovered by filtration and washed with water and 
methanol successively. 0.5 g of the title compound 
was obtained as a pale-yellow solid, 
m.p. ; 267-270°C . 
*H-NMR (400MHz. DMS0-d 6 ) Mppm); 
1.26(s. 6H). 1.32(s. 6H) . 1.64(s. 4H) . 
2.80-2. 98(m. 4H). 7.24(s. 1H) . 7.74(d. J=8.0Hz. 1H) . 
7.86(d. J=8.0Hz. 1H). 8.07(d. J=8.4Hz. 2H) . 
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8.28(d, J=8.4Hz, 2H) , 8.30(s, 1H) 
[Example 111] 

4- f 5 . fi . 8 . 9 . 1 0 . 1 1 -Hftxahvrirn-R fi n n - tfttr fl mPthv1 - 
anthraf 1 . 2-hlnvrl d1n-4-v1 )hpn?n ^p 




COOH 



0.5 g of methyl 4-(3,5,6, 7 , 8-pentahydro-5 , 5,8,8- 
tetramethyl-1 (4H ) -anthracenon-2-ylidene ) benzoate was 
dissolved in 15 ml of 1 , 2-dichloroethane , followed by 
the addition thereto of 5 ml of ethyl vinyl ether and 
0.063 g of tris(6 ( 6,7,7,8,8,8-heptafluoro-2,2- 
dimethyloctane-3, 5-dionato) ytterbium (III) . The 
obtained mixture was heated under reflux for 48 hours 
and vacuum-distilled to remove the solvent. The 
obtained residue was dissolved in 20 ml of 
acetonitrile , followed by the addition thereto of 0.25 
g of hydroxylamine hydrochloride. The obtained 
mixture was heated under reflux for 9 hours, copied to 
room temperature by allowing to stand, and extracted 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of common salt, dried 
over anhydrous magnesium sulfate and concentrated 
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under reduced pressure. The residue was purified by 
silica gel chromatography (developer: 20% 
ether/n-hexane) to give 0.33 g of a pale-yellow 
powder. This powder was suspended in 10 ml of 
methanol, followed by the addition thereto of 5 ml of 
a 5N aqueous solution of sodium hydroxide. The 
obtained mixture was heated under reflux for one hour 
and cooled to room temperature by allowing to stand. 
The pH of the resulting mixture was adjusted to 4 with 
dilute hydrochloric acid. The formed precipitate was 
recovered by filtration and washed with water. 0.19 g 
of the title compound was obtained as a white solid, 
m.p. ; 286-289° C 

*H-NMR (400MHz. DMS0-d g ) 6(ppm); 

1.24(s, 6H). 1.28(s.. 6H), 1.64(s, 4H) f 

2.68-2.84(m, 4H) , 7.18(d, J=5.4Hz, 1H) . 7.20(s, 1H) , 

7.54(d f J=8.4Hz, 2H) , 8.03(d, J=8.4Hz, 2H) , 

8.18(s. lH) f 8.56(d. J=5.4Hz, 1H) 

[Example 112] 

4-(7.8.9,10-Tfitrahvriro-7.7.10. 10-tPtrAmftt.hvl n^hthn- 
f 3. ?-h1-1 -a?aindpn-4-v1 )hpn?nir arid 
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COOH 



The above compound was prepared in the same 
manner as that of the Example 111. 
m.p.; 283° C (dec.) 
^H-NMR (400MHz. DMSO-dg) Mppm); 

1.26(s, 6H). 1.32(s. 6H). 1.68(s. 4H) , 4.03(s. 2H) . 

7.36(d, J=5.4Hz. 1H). 7.60(s. 1H) . 

7.88(d, J=8.4Hz. 2H) , 7.93(s. 1H) . 

8.08(d. J=8.4Hz. 2H). 8.60(d. J=5.4Hz. 1H) 

[Example 113] 

4- (4, 7,8 fl.lO-Ppntwhvrtrn-7 7.m in-t e t ra mpthvi.i,. 
OXOanthraf4.3-rHsnya7r> 1-rt-v1 ^hpn7n1n aMfi 



S.fi.7 B-Tptrahvrirn-?-m P thnYvinPthoYv-.; * ** ft- 
tPtraniP thvl naphtha 1 ptip 
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OCfijOCHj 



10 ml of a solution of 4.0 g of 5.6,7,8- 
tetrahydro-5.5.8.8-tetramethyl-2-naphthol in 
N.N-dimethylformamide was dropwise added to 70 ml of a 
suspension of l. 01 e of sodium hydride (60% solution 
in oil) in anhydrous N.N-dimethylformamide at O'C. 
The obtained mixture was stirred at room temperature 
for one hour and cooled to 0'C. followed by the 
addition thereto of 5 ml of a solution of 2.36 g of 
chloromethyl methyl ether in N.N-dimethylformamide. 
The temperature of the mixture was gradually raised to 
room temperature (in 10 minutes). The resulting 
mixture was further stirred for one hour, followed by 
the addition thereto of 30 ml of a saturated aqueous 
solution of sodium hydrogencarbonate . The obtained 
mixture was extracted with ethyl acetate. The organic 
Phase was washed with a saturated aqueous solution of 
common salt, dried over anhydrous magnesium sulfate 
and distilled to remove the solvent. The residue was 
purified by silica gel chromatography (developer: 5% 
ethyl acetate/n-hexane) to give 5.2 g of the title 
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compound as a colorless oil. 
to-NMR (400MHz, CDC1 3 ) *<PPm); 

1.26(s. 6H). 1.29(8. 6H). 1.70(s. 4H) , 3.50(s. 3H) . 
5.18(s. 2H). 6.87(dd. J=8.4. 2.4Hz. 1H) . 
6.97(d. J=2.4Hz. 1H). 7.23(d. J=8.4Hz. 1H) 
3-Formv1-'> b 7 B-tprr n h Yf1ro-? - mP th nvv mo ^^ y ^ , n n 
tfttrampthvi nap^^i rnr 

QCx c „ 

22 ml of a 1.56 M solution of h-butyllithium in 
hexane was dropwise added to 40 ml of a solution of 
5-7 g of 5. 6.7.8- tetrahydro-2-methoxymethoxy-5. 5.8.8- 
tetramethylnaphthalene in anhydrous diethyl ether at 
-78° C. The temperature of the mixture was gradually 
raised to room temperature (in 10 minutes). The 
resulting mixture was stirred for 5 hours and cooled 
to -78« C. followed by the dropwise addition thereto of 
5 ml of a solution of 2.6 g of -N . N-dimethylformamide 
in diethyl ether. The temperature of the obtained 
mixture was gradually raised to room temperature (in 
10 minutes). The resulting mixture was stirred for 3 
hours, followed by the addition thereto of 30 ml of a 
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saturated aqueous solution of ammonium chloride. The 
obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with a saturated aqueous 
solution of common salt, dried over anhydrous 
-am-lu. sulfate and distilled to remove the solvent 
The residue was purified by silica g el chromatography 
(developer: l 0% ethyl acetate/n-hexane) to give 4.2 t 
of the title compound as a white solid, 
m.p.; 84-85 c C 

'H-NMR (400MHz. CDC1 3 ) *(ppm); 

l-26(s. 6H). l. 28(s . 6H) . 1>68(brs> 4H)> 3 53(Sj 
-26(s. 2H). 7.12C. 1H). 7.80(s. 1H). 10 .40(s, 1H) 

^^^"^^^ 
mfithv1nanhi-h a i rnr 



OH 
CHO 



A 10% agrueous solution of hydrochloric acid was 
added to 30 ml of a solution of 2.4 e of 3-formyl- 
5.6.7. 8- tetrahydro-2-methoxymethoxy-5 .5.8. 8-tetra- 
methylnaphthalene in tetrahydrofuran at room 
temperature. The obtained mixture was stirred at 50" C 
for 4 hours, followed by the addition thereto of 30 ml 
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of water. The obtained mixture was extracted with 
ethyl acetate. The organic phase was washed with a 
saturated aqueous solution of common salt, dried over 
anhydrous magnesium sulfate and distilled to removd 
the solvent. The residue was purified by silica gel 
chromatography (developer: 10* diethyl ether/n-hexane) 
to give 1.8 g of the title compound as a colorless 
oil. 

] H-NMR (400MHz. CDC1 3 ) *(ppm); 

1.28(«. 6H), 1.28(8. 6H). 1.70(s. 4H) , 6.93(s. 1H) . 
7.48(8. 1H). 8.83(s. 1H) . 10.81(8. 1H) 

EthYl 4- f VhYrtrnTv-1 -nrnnvnvl »K- n -m t r 

\ /~ COOC 2 H 5 

2.5 g of tetrakis(triphenylphosphine) P alladium 
(0) was added to 50 ml of a solution of 10 g of ethyl 
P-bromobenzoate in benzene at room temperture. The 
obtained mixture was stirred at that temperature for 
one hour, followed by the addition thereto of 2.5 g of 
Propargyl alcohol. 0.84 g of cuprous iodide and 19 g 
of diethylamine. The obtained mixture was stirred at 
room temperature for 26 hours and filtered through 
Celite. wate r_(50 ml) was added to the filtrate and 
the obtained mixture was extracted with ethyl acetate. 
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The organic phase was washed with a 10% agueous 
solution of hydrochloric acid and a saturated acueous 
solution of common salt, dried over anhydrous 
magnesium sulfate and distilled to remove the solvent 
The residue was purified by silica gel chromatography 
(developer: 20% ethyl acetate/n-hexane) to give 3.1 g 
of the title compound as a pale-yellow solid, 
m.p.; 58-60"C 

'H-NMR (400MHz, CDClj) 8(ppm); 
1.38(t. J=7.2Hz, 3H), 4.38(q, J- 7 .2Hz. 2H) , 
4.52(d. J=6.0Hz. 2H), 7.48(d. J=8.4Hz. 2H) . 
7.99(d. J=8.4Hz. 2H) 



1-7 g of carbon tetrabromlde and 1.15 g of 
trlphenylphosphlne were added to 10 „1 of . solutlon 
of 0.70 g of ethyl 4- (3 - hy droxy-l-prop ynya)benzoate ln 
-ethylene chloride at room temperature. The obtained 
mtxture was stirred at that temperature for 13 hours 
foliowed by the addition thereto of 20 „1 of water 
The obtained Mxture was extracted with ethyl acetate. 
The organic phase was washed with a saturated acueous 
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solution of common salt 

salt, dried over anhydrous 

magnesium sulfate and distills * 

The „„„ d "tilled to remove the solvent, 

sidue was purified by slllca ^ 

5% di6thyl xane) to , ive , 0 g 

of the title compound as a pale-v.n 

a Paie-yellow oil 

H-NMR (400MHz. CDClj) 6(ppa) . 

1.38(t, J=7.2Hz, 3H) 4 i 7 / c 

4.17(s, 211), 4.36(q. J= 7 2Hz 

*H>. 7.50(d. J=8.4Hz, 2H) 7 99 , d T « 

/.99(d, J=8.4Hz. 2H) 




crnnvny, Thrnrn.i 1 1, 




COOCjHa 



°- 8 ^--o™ yI . 5 . 6 . 7 . 8 . tetrahyiro _ 2 _ 
-o ;y - S ., e . 8 . tetramethyinaphthaiene ^ 

N.N- dImethyl formMlde „ room tenperature ^ 

rr y the additi ° n tb — « » « - «„. 

T obtalned olxture extracted 
solution o f COBmon salt . drled over 
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magnesium sulfate and distilled to remove the solvent. 
The residue was purified by S ii ica gei chromatography 
(developer: 20% diethyl ether/n-hexane) to give 0.87 g 
of the title compound as a pale-yellow solid. 

m.p.; 114-115 8 C 

*H-NMR (400MHz, CDC1 3 ) «(ppm); 

1.28(s. 6H). 1.30( S , 6H), l. 38 (t. J =7 .2H 2 , 3H) , 
1-68-1. 72(m. 4H). 4.37( q . J=7 .2Hz. 2H) . 5.4(s. 2H) . 
7.11(8. 1H). 7.47(d. J=8.4Hz. 2H) . 7.82(s. 1H) , 
7.98(d. J=8.4Hz. 2H). 10.41(s. 1H) 





COOC,H 



2"S 



0.2 g of hydroxyzine hydrochloride and 0.26 g 
of sodium acetate were added to 15 ml of a solution of 
0.51 g of ethyl .4-[3-(3-formyl- 5 . 6,7, 8-tetrahydro- 
5.5.8, 8-tetramethyl-2-naphthoxy ) -l-propynyl ] benzoate 
in methanol at room temperature. The obtained mixture 
was stirred at 50- C for 11 hours and distilled to 
remove the methanol, followed by the addition thereto 
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of 20 i of water. The obtained mixture was extracted 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of conunon salt, dried 
over anhydrous magnesium sulfate and distilled to 
remove the solvent. The residue was purif led by 
silica sel chromatography (developer: 30% diethyl 

ether/n-hexane) to give 0.33 g of the titi* ™ 

& "a tne title compound 

as a pale-yellow oil. 

] H-NMR (400MHz, CDC1 3 ) *(ppm); 

1.28(s, 6H), l.30(s, 6H), lm3e(t , 3=1 ^ ^ 
1.68(br. ( «). 4.36( q , J=7 . 2Hz . 2H) . ffl) 
7.04(s. 1H ), 7.47(d. J-8.4HZ. 2H). 7.68(s. 1H) . 
7.98(d. J-8.4HZ. 2H), 8.50(s. 1H) 





C00C 2 H 



2"5 



1.3 .1 of a 6* aqueous solution of sodlun, 
Hypochiorite was added to 20 i of . solutlon of „ 33 

« of ethy! <-t3-<3-hydroxyi mlnom ethyl-5.6.7,e-tetra- 
hydro-s ,5.8. S-^ramethya-a-napnthoxy.-x-prop^ } _ 
benzoate in me ihyle„e chloride at roc temperature 
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The obt alned ml «ure „. stlrred „ . 

+ nt . n u temperature 

for 2 hours, followed by the addiri 

addition thereto of 20 ml 
« a s aturated agueous solution ^ _ -X 

t 3 " mlXtUre ~ — »e 

saturated aqueous solution ft * 

■ Lurion of common salt dr^n 

1 : ;:: 0 ;::;;;r ras — ™ — - 

ni. P.; 174-175" C 

fc-NMR (400MH 2 . CDC1 3 ) « (ppm) . 

l-27(s, 6H), 1.31(3. 6H) 1 42 , r 

' ' 1 - 42 ft. J=7.2Hz. 3H) 

" J=8.4Hz, jh) , 7.84(s, „, 

8.18(d, J.8.4HZ. JH) 




N-q r===K 




COOH 



» « of . „ aqueous solutlon of 

was added to on mi ^ "^aroxide 
20 ml °* •••*•«« of 0.07 eof etnyl 
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4- (4 . 7 , 8 . 9 . 10-pentahydro-7 ,7,10, 10- tetramethyl-5- 
oxoanthra[4.3.c ]iS oxa 2 ol-3- y i)ben 2 oate m ethanol at 
room temperature. The obtained mixture was heated 
under reflux for 2 hours and cooled to room 
temperature by allowing; to stand. The pH of the 
mixture was adjusted to 4 with dilute hydrochloric 
acid. Th e formed predicate was recovered by 
filtration and washed with water to g ive 0.06 e of the 
title compound as a white solid, 
m.p.: 292°c (dec.) 
'H-NMR (400MHz. DMS0-d 6 ) «(p pm ) ; 

1.23(s, 6H). 1.26( S . 6H ), i. 63(s , 4H) . 5 . 54(s> ^ 
*.04(.. 1H). 7.67( S . 1H). 7 .75(d. J= 8 .4Hz. 2H) . 
8.05(d, J=8.4Hz. 2H) 
[Example 114] 

i« . T W 10 „ r HfTKhrrtrn 1 1 !- ^ ^^^ 




COOH 



1-0 z of 3.4.5.6.7.8-hesah y dro-S.5.8,8-tetra- 
-th y l- a( 2H,-a H thracenone and 0.8 g of 4-h y dra Zl „o- 
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benzoic acid hydrochloride were suspended in 20 ml of 
glacial acetic acid. The obtained suspension was 
heated under reflux for 4 hours and cooled to room 
temperature by allowing to stand, followed by the 
-addition thereto of 50 ml of water. The precipitated 
solid was recovered by filtration and washed with 
water and n-hexane successively to give 1.1.* of the 
title compound as a ligrht-brown solid, 
m.p.; 255-256'C 

'H-NMR (400MHz. DMS0-d g ) *(ppm); 

1.23(8. 6H), 1.28(8. 6H). 1.62(s. 4H) . 

2.82-2.98(m. 4H) . 7.20(s. 1H, . 7.40(d. J=9 .0Hz. 1H, . 

7.62(s. 1H). 7.68(dd. J= 9 . 0 . 2.6Hz. 1H) . 

8.11(d. J=2.6Hz, 1H) 

r Example 115] 



a nthran o-hl mum -4-yl )rirhnTyU C _ afi id 

CH3 \ /=\ 

-COOH 




1-0 g of the compound prepared In the Example 114 
was dissolved in 20 ml of N.N-dimethylformamide. 
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followed by the ad « tlon thereto of o M ^ ^ metfcyi 
iodtde and l.i e of potassiu* carbonate. The obtained 
mixture was stirred at 100- C for 20 hours, cooled to 
roc teaperatare by allowing to stand, and extracted 
with 100 *1 of ethyl acatate. The organic phase was 
washed with a saturated aqueous solution of co^on 
salt, dried over anhydrous magneslun sulfate and 
concentrated under reduced pressure. Tne resldue ms 
Purified by silica gel chromatography (developer- 3* 
ethyl acetate/n-hexane) to give 0.4 g of a white 
solid. 

This solid was suspended in 30 ml of methanol 
followed by the addition thereto of 10 ml of a 5N 
aqueous solution of sodium hydroxide. The obtained 
fixture was heated under reflux for 30 minutes and 
cooled to room temperature by allowing to stand 
followed by the addition thereto of 20 ml of water. 
The P H of the resulting mixture was adjusted to 3 with 
dilute hydrochloric acid to precipitate a white so i id . 

This solid was recovered by filtration an H u 

i -titration and washed with 

water to give 0.4 e of th* 

•-•» b oi tne title compound. 

m.p.; 162-i64°c 

%-NMR (400MHz. DMSO-dg) 8(p pni ); 

1.25(s, 6H), 1.30(s. 6H). 1 .64(s, 4H) . 2.85(s. 4H) 
4.05(s. 3H), 7.-3KS, a). 7 .54(d, J=9.0Hz, l H ) , 
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*.60(s. 1H), 7.75(dd. j-9.0. 2.6H2. 1H) , 
8.17(d. J=2.6Hz. 1H) 
[Example 116] 



pnya m1 fir 



N-N 




CONH 




V./ 



0-5 * Of the 4-(4.S.7. 8 ,9. a o- heMhydro . 

l.T.T.iO.iO-pen^ethylanthrafa.i-dJpyrawi-s-yi,. 
«i« prepared ln the £xMple 7 ^ 

n 10 i of N. N - aimethylformamlde 

*c o. 21 nl of dlethyl chlorophosphate Md o 2 mi ^ 

triethylaalne ware added to the s 0l utlo„ and the 
obtained mlx ture was stirred for 30 nlnutes . The 
r..«ltla, fixture was further stirred at rooa 
temperature for 30 Blnut es. foUowed by t „ e addi tIon ' 

thereto of 0.17 e- n-p 

x of aniline. The obtained mixture 
was stirred for 5 hour* i ^ ^ 

nours. followed by the addition 

thereto of 100 ml of ethyl acetate Tho 

acetate. The organic phase 

was washed with a saturate 

saturated aqueous solution of sodlum 

nydrogencarbonate and a saturate 

saturated aqueous solution of 
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common salt successively. drled OTfir anhydrous 
-MM.!., sulfate and concentrated under reduced 
pressure. The residue was purified by silica r el 

chromato e raphy (deveioper: 25* ethyl acetate/„- h e xa „e> 

to *ive 0.2 , , f the tltl . compound as a p 

solid. 

m.p.: 269-270° c 

*H-NMR (400MHz, CDClj) 5(p pm ) : 

1.33C. 6H). i.38(.. 6H), ltscs. 4H) § ^ 
<•«(., 6H). 7.1B(t. J=7.6H Z , 1H ) . 7 .27(s. i H ) , 
7.39(t, J=7.6Hz, IH), 7.54(s, IH) , 
7.68(d. J=8.0Hz. 2H), 7 .84(d. J=8.4Hz, 2H) , 

7.89(brs. IH). 7.94(d. J«8.4Hz. 2H) 

The compounds of Examples 117 and lis, of which 

structural formulas or the ll ke will be described in 

Table 34. were prepared in the same manner as that of 

the Example 116. 
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Ex. 
117 



113 



Table 34 



structural formula 



CH 



3 >» 



N-N 




CH, 



'N-N 



[Example 119] 



CO-N 



,C 2 H 5 



C 2 H S 




•if-NMR(40aMJIz, CDC1,) 6 m.p. (c e 



1. 01— 1. 31 fa. 610 . 1. 30 («. GIO . 

l-34(s,6IJJ.1.62(s.4W.2.83(s,4J0 
.3.22 ~3.330a.2H). 

3. SO-3. 60 (a. 211). 4. 23 (s. 310. 
7. 26 (s. 1H) . 7. 43 (d. J-8. 4JIz. 210 . 
7.53(s.lI!),7.72(d.J-a.4Jl 2 .2I0 



CO-N 



187 ~J88 



1.30 (s.611). 1.34 fe.fili). 1.72 (s.4J0 

. 2- 90 <s. 411). 3. 41-3. 86 (Mil). 
4.23 (s.3il). 7.26 (s.HJ). 

7.46(d.J«8.41!2.2II).7.S3k.ll!). 
7.7S(d.J=8.4Hz,21!) 



182 —184 




tPtrai^pi-hYi -1 -f ? 



™ -1 - f vrrr t rivl methvl ) n.rtu ^j^^ 
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53 g of methyl 4-U s 7 B 0 , ' 

u ; ; 10 " tetramethyi - i -^---^e thyl)anthra _ 

U.2- dJpyrrol . 3 . yl)ben2oate ^ 

4-morpholinoethanol Th. . f 
.tiV „ «wP««ion thus obtained was 

stirred under heating at 220- c for 6 h 

i" Ior 6 hours under « 

nitrogen stream and cool** * 

a31 , ° led t0 room temperature by 

:. : :i.::,r:/"'~-* * - -~ — - 

«:. J • ■ 

UJ - u " on of common salt ^ 

»a roesl u B sulfate a nd e ^ 
"duce, pressure Th COn «"«"d under 

; ur T ei — — methanol t ; wv h 3 

title compound as . whlte solld 
m -P. ; 214-21S°C 
J H-NMR ,<00MH 2 . CDClj) S(ppn) . 

0-*6(s. 6H). 1.26(s, 6H). ! 66 _, ... 

v . J-.ob-i.65(m, 4H) 

2.55-2.62(m. 4H) 2 sn^ t „ 

2 - 80 (t. J=6.0Hz. 2H), 

2.82-2.94(m. 4H) 3 7U t T . 

; ' 3 ' 7l (t, J«4.8Hz, 4H) 

4 ' 4?(t ' J=6 -°H Z . 2H). 5 .50(s. 2H) 8 «' 

l& ' 6.94(s, 2H), 

7 '18(s, 1H). 7.25-7.29(m. 1 H ) , 

7 -35-7.40(m, 1H ). 7 . 50(di 

«-03(d. J=8 .4H 2 , 2H). 8.53-8.60(m. 2H) 

The following Referential Examples relate to th 
Preparation of "the keton. „ 

he ketone compounds represented by tne 
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Ml 



general formula (II) 




CUD 



il 



at 



as 



wherein the ring D. A. E and are each 
defined above. 

which were used m the fore g oi„ e Examples as the raw 
materials. 

[Referential Example l] 



flnthraoonnnf 




tfitrnnipthvin flr > irhi «, 1rnf 




,S0 2 CI 
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th -**> 'elite to remove lnsol„ bles . 

Stilled under reduced pressure t 

. Pressure to remove the 

"ivent. The resldue was diss 

The ohtalned solution was washed with a 
-ueous solution of commo „ Mlt d J""; 

u salt, dried over *t,k,^ 

"W" 1 - =""ate and mtered to anh ^"-ous 

M»t. Thefnt rat ^ ■ 

nitrate was distills 
Pressure t„ ""tilled under reduced 

essure to remove the solvent. 30 . 5 . „ ( fh 

H-NMR ( 400MH2> CDClj) 

' d ;; - 9H2 ' 2 - 5H2 ' ih '' 7 •»«■ » ' 

'•22(d, J-2.SH2, 1H) ' 




COOH 



14 * « «*W aerate and 1.! al of . ^ 

solution of sodium methoxld. , 

2 (5.6,7.8-tetrahydro-s 5 s a r » 

naphthalene,thlol The „♦ • 5 ' 8>8 - tetrM « 1 «- 

■"01. The obtained mixture was . 
at room temperature * stirred 
Perature for one hour. foll o we d by the 
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tnereto M 200 B1 of 
°^» lc phase was wash " hyl -ft.. The 

a sat "rated aqueous solutf 
^o.encaroouate ana a S a turated a " °* 

«. s U ece SS1Tely . jr: u a: s ; oiution « 

magnesium sm fate „ „ „ hydrous 
auxTat e and distm^ 

- — the solven , 2T s ;r reauced pressure 

*"lca eel eh TOS purl «^ by 

»a chro m at OS ra Phy (deveioper- 24 eth , 

TM 6 1 a yellow oil 

This Oil Wfle A* , * 

1 was dissolved in loo mi * 
followed by the ml ° f me ^anol. 

y thS add i«on thereto of 100 m i * 
aqueous solution * 00 ml of a SN 

solution of sodium hydroxide T h. k* 
fixture was stirred at Stained 

r °° m ten, Perature for 2 h 
Allowed by the addition >h 

"UAtion thereto of 2nn ml 

resulting mixtur. ° f Water ' 

g- mixture was acidified with ,n 

hydrochloric acid a „ llute 
C acld a nd extracted with ^ 

— „ COMOn sau Md aqueous 
magnesium sulfate. hydrous 
Vacuum concentration was eo nH 

- ~~ Bas obta J h : • - 

m.p.; ioi- c a Whlte s olid. 

%-NMR (400MH2f CDcia) g(ppffl); 
i-24(s. 6H). 1 ; 26(S( 

1.66(s. 4H), 



- 147 - 



WO 94/14777 PCT/JP93/01841 



2.66(t, J=7.0Hz, 2H), 3.10(t, J=7.0Hz, 2H) . 
7.14(dd, J=8.9Hz, 2.5Hz f 1H) , 7.23(d, J-8.9Hz.-lH), 
7.32(d, J=2.5Hz, 1H) 

3 . S R . 7 . ft-Ppntahvriro-S S ft fi-tPtr ^thvl -4-th1«- 
1 f 2Tn-anthrflrgnoTie 




15.4 g of the carboxylic acid compound obtained 
above was dissolved in 100 ml of anlydroiis benzene, 
followed by the addition thereto of 7.7 ml of thionyl 
chloride. The obtained mixture was heated under 
reflux for one hour, cooled to room temperature and 
concentrated under reduced pressure. The obtained 
residue was dissolved in 30 ml of carbon disulfide and 
the obtained solution was added to 100 ml of a 
suspension of 9.2 g of aluminum chloride in carbon 
disulfide in portions. The obtained mixture was 
stirred at room -temperature for 2 hours and poured 
onto ice-water. The obtained mixture was extracted 
with 300 ml of ethyl acetate. Th.e organic phase was 
washed with water, a saturated aqueous solution of 
sodium hydrogencarbonate and a saturated aqueous 
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solution of common salt successively, dried over 

anhydrous magnesium sulfate and concentrated under 

reduced pressure. The residue was washed with 

n-hexane to give 9.6 g of the title compound as a 

pale-yellow solid. 

m.p.; 144-145'C 

*H-NMR (400MHz. CDClj) S(ppm); 

1.25(s. 6H). 1.26(s. 6H). 1.66(s. 4H) , 

2.94(t, J=9.0Hz, 2H). 3.20(t, J=9.0Hz. 2H) . 

7.19(s. 1H), 8.08(S, 1H) 

[Referential Example 2] 

7 . 8 . a . -in-TfitrnhYrirf>-7.7 in in-tPtr fl moth y1 n anhthn . 

f 2 . 3-h 1 rvrl nhpp ta-1 -nnp 



4-r2-fR.fi 7.8-TPrrahvHrn-c; c; q . fi.^ + ^p rh y| _ 
naphthnvnihiityr ip aMH 

O 
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10 g of 1.2,3,4-tetrahydro-l,l.4,4-tetramethyl- 
naphthalene and 6.0 g of glutaric anhydride were 
dissolved in 100 ml of methylene chloride to prepare a 
solution. Under cooling with ice. 14.2 g of aluminum 
chloride was added to the solution and the obtained 
mixture was stirred for 30 minutes. The mixture was 
further stirred at room temperature for 3.5 hours and 
poured onto ice-water. The obtained mixture was 
extracted with ethyl acetate. The organic phase was 
Washed with a saturated aqueous solution of common 

salt, dried over anhydrous magnesium sulfate and 

distilled under reduced pressure to remove the 

solvent. The obtained residue was washed with 

n-hexane to give 5.1 g of the title compound as a 

white solid. 

m.p.; 117-118 8 C 

^H-NMR (400MHz. CDC1 3 ) Mppm) ; 

1.28(s. 6H). 1.30(s. 6H). 1.70(s. 4H) . 

2.03-2.13(m. 2H) , 2.50(t. J=7.2Hz. 2H) . 

3.04(t. J=7.2Hz. 2H). 7.38(d. J=8.8Hz, 1H) . 

7.70(dd. J=8.8Hz.. 2.5Hz. 1H) . 7.94(d. J=2.5Hz, 1H) 

5-rS-ffi,fi 7.8-Tptrahvrirn-r; 5 fi ft -tPtr«.m^t, Yl - 

naphfhvl nvalPi- lp aHrt 
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COOH 



5.0 g of 4-[2-(5,6, 7,8-tetrahydro-5,5,8,8- 
tetraraethylnaphthoyl) ] butyric acid was suspended in 
100 ml of diethylene glycol, followed by the addition 
thereto of 3.3 g of sodium hydroxide and 2.5 g of 
hydrazine monohydrate . The obtained mixture was 
vigorously stirred at 180° C under a nitrogen stream 
for 6 hours, cooled by allowing to stand, and poured 
into cool dilute hydrochloric acid. The obtained 
mixture was extracted with ethyl acetate. The organic 
phase was washed with a saturated aqueous solution of 
common salt, dried over anhydrous magnesium sulfate 
and distilled to remove the solvent. 4.3 g of the 
title compound was obtained as a yellow oil. 
! H-NMR (400MHz, CDC1 3 ) 6(ppm); 
1.25(s, 6H). 1.26(s. 6H). 1 . 60-1 . 76 (m . 4H) . 
1.66(s, 4H), 2.38(t, J=7.2Hz. 2H) , 

2.57(t. J=7.2Hz, 2H), 6.92(dd, J=8.8Hz. 2.5Hz. 1H) . 
7.08(d, J=2.5Hz, 1H). 7.20(d. J=8.8Hz, 1H) 
7.8.9.1 O-Tetrahvrlro-7 7 .10.1 O-tetramethvl naphthn- 
f 2 . 3-hlevrl ohpptn-1 -nn» 
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O 




4.3 g of 5-[2-(5,6,7,8-tetrahydro-5,5,8, 8-tetra- 
methylnaphthyl) Jvaleric acid was dissolved in 100 ml 
of anhydrous benzene, followed by the addition thereto 
of 3.3 ml of thionyl chloride. The obtained mixture 
was heated under reflux for 40 minutes, cooled by 
allowing to stand and concentrated under reduced 
pressure. The residue was dissolved in 20 ml of 
carbon disulfide. The obtained solution was dropwise 
added to 100 ml of suspension of 4.0 g of aluminum 
chloride in carbon disulfide. The obtained mixture 
was heated under reflux for 30 minutes, cooled to room 
temperature by allowing to stand, and poured onto ice- 
water. The obtained mixture was extracted with ethyl 
acetate. The organic phase was washed with water, a 
saturated aqueous solution of sodium hydrogencarbonate 
and a saturated aqueous solution of common salt 
successively, dried over anhydrous magnesium sulfate, 
and distilled under reduced pressure to remove the 
solvent. 3.5 g of the title compound was obtained as 
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a light-brown solid. 

m.p.; 102-105° C 

l K-NMR (400MHz. CDClj) fi(ppm); 

1.28(s. 12H). 1.67(s, 4H). 1 . 76-1 . 90(m . 4H) . 

2.66-2.74(m. 2H), 2 . 83-2 . 92(m , 2H) , 7.09(s. 1H) . 

7.71(s. 1H) 

[Referential Example 3] 

3.4 ,fi .7 8-Pf»ntahvrirn-R ft-rilinprhvT - q -rhl »-i OU\- 
flnthraopnAna 



Y-0X0-6-f4.4-dlTnPthv1tMr»rhrnr n anov1 S jhn tyrlp ar»1H 



18.8 g of 4,4-dimethylthiochroman and 21 g of 
aluminum chloride were added to ISO ml of methylene 
chloride to prepare a mixture. Under cooling with 
ice, 18.1 ml of monoethyl succinate chloride was 
dropwise added to the mixture and the obtained mixture 



O 




O 




- 153 - 



WO 94/14777 



PCT/JP93/01841 



was stirred for 30 minutes. The resulting mixture was 
further stirred at room temperature for 6 hours and 
poured onto ice-water. The obtained mixture was 
extracted with 30 ml of ethyl acetate. The organic 
phase was washed with water, a saturated aqueous 
solution of sodium hydrogencarbonate and a saturated 
aqueous solution of common salt successively, dried 
over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The obtained residue was 
dissolved in 100 ml of ethanol , followed by the 
addition thereto of 50 ml of a 5N aqueous solution of 
sodium hydroxide. The obtained mixture was stirred at 
room temperature for 3 hours, acidified with dilute 
hydrochloric acid and extracted with ethyl acetate. 
The organic phase. was washed with a saturated aqueous 
solution of common salt, dried over anhydrous 
magnesium sulfate and distilled to remove the solvent. 
The obtained solid residue was recrystallized from 
ethyl acetate/n-hexane to give 11.4 g of the title 
compound as a colorless crystal, 
m.p. ; 116-117° C . 
] H-NMR (400MHz, CDClj) fi(ppm); 
1.35(s, 6H), 1.96(t, J=9.0Hz, 2H) , 
2.78(t, J=7.0Hz, 2H), 3.04(t, J=9.0Hz, 2H) , 
3.25(t, J=7.0Hz, 2H), 7.15(d, J=8.9Hz, 1H) , 
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7.61(dd. J=8.9Hz. 2.5Hz f 1H) , 8.00(d p J=2.5Hz, 1H) 
4-ffi-f4.4-niTnPthv1th1ophrnmanvT ^h n tvrlr »nift 



11.4 g of Y-oxo-6-(4 f 4-dimethylthlochromanyl-)]- 
butyric acid was suspended in 100 ml of diethylene 
glycol, followed by the addition thereto of 8.2 g of 
sodium hydroxide and 6 ml of hydrazine monohydrate. 
The obtained mixture was vigorously stirred at 140° C 
under a nitrogen stream for 6 hours, cooled by 
allowing to stand, and poured into cool dilute 
hydrochloric acid. The obtained mixture was extracted 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of common salt, dried 
over anhydrous magnesium sulfate and concentrated 
under reduced pressure. 11.0 g of an oily residue was 
obtained and this residue was used in the subsequent 
reaction without further purification. 
3. 4,6,7.R-Pftntflhvf1ro-R.fi-dlmPthvi - Q-tMa-i ( 9tn- 
anthracftnonfi 
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11.0 g of the crude 4- [ 6- (4 . 4-dimethylthio- 
chromanyl) Jbutyric acid was dissolved in 100 ml of 
anhydrous benzene, followed by the addition thereto of 
9 ml of thionyl chloride. The obtained mixture was 
heated under reflux for 40 minutes, cooled by allowing 
to stand, and concentrated under reduced pressure. 
The obtained residue was dissolved in 30 ml of carbon 
disulfide. The obtained solution was dropwise added 
to 100 ml of a suspension of 7.2 g of aluminum 
chloride in carbon disulfide. The obtained mixture 
was heated under reflux for 4 hours, cooled to room 
temperature by allowing to stand, and poured onto 
ice-water. The obtained mixture was extracted with 
200 ml of ethyl acetate. The organic phase was washed 
with water, a saturated aqueous solution of sodium 
hydrogencarbonate and a saturated aqueous solution of 
common salt successively, dried over anhydrous 
magnesium sulfate, and concentrated under reduced 
pressure. The obtained residue was washed with 
isopropyl ether to give 5.0 g of the title compound. 
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. m.p . : 88-89° C 
fc-NMR (400MHz, CDCI3) 8(ppm); 

1.32(S. 6H). 1.93ft. J=9.0Hz, 2H) . 2.05-2.14(m. 2H) . 
2.59(t. J=8.8Hz, 2H), 2.85(t, J=9.0Hz. 2H) , 
3.02(t. J=8.8Hz. 2H). 7.22(s. 1H) . 7.75(s. 1H) 
[Referential Example 4] 

3 . 5 ■ 6 ■ 7 ■ B-Pent nhvrtro-S . R . 8 R-tAi-r»,n 0 i-> w l .j. n v r1 f ?H ) _ 
anthracftnonfi 



R ■ fi ■ 7 , 8-Tf>trfihvriro-?-hvriroyv-.s r , a , d.tot-r fl n,pthvi -q. 



25 g of 3-acetyl-5,6.7.8-tetrahydro-2-hydroxy- 
5,5,8,8-tetramethylnaphthalene was dissolved in 100 ml 
of N.N-dimethylformamide. followed by the addition 
thereto of 27 ml of N.N-dimethylformamide dimethyl 
acetal. The obtained mixture was stirred under 
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heating at 100* C for 40 minutes, and cooled to room 
temperature by allowing to stand, followed by the 
addition thereto of 200 ml of ethyl acetate. The 
organic phase was washed with a saturated aqueous 
solution of common salt, dried over anhydrous 
magnesium sulfate, and distilled under reduced 
pressure to remove the solvent. The obtained residue 
was washed with n-hexane to give 13.4 g of the title 
compound as a yellow solid, 
m.p.; 147-149°C 
*H-NMR (400MHz. CDClj) 8(ppm); 

1.26(8. 6H). l.28(s. 6H). 1.67(s. 4H) . 3.00(brs. 3H) . 
3.18(brs. 3H), 5.75(d, J=13.0Hz. 1H). 6.85(s. 1H) . 
7.59(s. 1H). 7.86(d.- J=13.0Hz. 1H) . 13.44(s. 1H) 
5 , 6 , 7 fl-Tfttrnhvriro-S.fi 8 R-t^rrflmpfh y ! -4-av 0 -t f ^ 



13.4 g of 5. 6.7.8- tetrahydro-2-hydroxy-5. 5,8,8- 
tetramethyl-3-N . N-dimethylaminoethynylcarbonyl- 
naphthalene was added to dilute sulfuric acid 
(prepared from "30 ml of concentrated sulfuric acid ai 



O 
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200 ml of water) at room temperature. The obtained 
mixture was heated under reflux for 1.5 hours, cooled 
to room temperature -by allowing: to stand, and 
extracted with 200 ml of ethyl acetate. The organic 
Phase was washed with water, a saturated aqueous 
solution of sodium hydrogencarbonate and a saturated 
aqueous solution of common salt successively, dried 
over anhydrous magnesium sulfate, and concentrated 
under reduced pressure. The obtained residue was 
washed with n-hexane to give 10 g of the title 
compound as a light-brown solid. 

m.p.; 161-163*C 

*H-NMR (400MHz. CDC1 3 ) 8(ppm); 

1.32(s. 6H). 1.33(s. 6H). 1.73(s. 4H) . 

6.27(d. J=5.6Hz, 1H). 7.36(s. 1H) . 

7.78(d. J=5.6Hz. 1H), 8.12(s. 1H) 

a . B . fi , 7 fl-PpnrnhYflrn-B.s 8 n-t^tr n m^ Y} ^ . njrn ^ 

anthra pprtniif. 




10 g of 5.6.7.8-tetrahydro-5.5.8.8-tetramethyl-4. 
oxo-1 (4H)-anthracenone was dissolved in a mixture 
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comprising 100 ml of ethanol and 100 ml of ethyl 
acetate, followed by the addition thereto of 1 g of 
10% palladium/carbon. The obtained mixture was 
hydrogenated at room temperature under normal pressure 
for 1,5 hours. The reaction mixture was filtered to 
remove the catalyst. The filtrate was concentrated 
under reduced pressure and the obtained residue was 
purified by silica gel chromatography (developer: 5% 
ethyl acetate/n-hexane) to give 6.2 g of the title 
compound as a white solid, 
m.p . ; 100° C 

*H-NMR (400MHz, CDClj) 6(ppm); 

1.26(s, 12H), 1.66(s f 4H) f 2.77(t. J=6.4Hz, 2H) . 
4.48(t. J=6.4Hz. 2H). 6.89(s. 1H) . 7.84(s. 1H) 
[Referential Example 5] 

3 . 4 . R . 6 . 7 . B-Hfixahvdro-4 . 4 . R . R . B . ft-hftxamffthvl -IffflW 

anthracenonfi 



O 




S-f2-fn.fi.7. fi-Tfitrahvriro-R . R B fi-t.Ptranigthvl - 
rmphthvl ) 1-2-methvl -2-pentanol 
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Under cooling with ice, 38 ml of a solution 
(3 mol/1) of methylmagnesium bromide in diethyl ether 
was dropwise added to 200 ml of a solution of 15 g of 
methyl 4- [ 2- ( 5 , 6 , 7 f 8-tetrahydro-5 ,5,8, 8- tetramethyl- 
naphthyl) Jbutyrate in anhydrous diethyl ether, and the 
obtained mixture was stirred for 10 minutes. The 
resulting: mixture was further stirred at room 
temperature for 6 hours and cooled with ice. A 
saturated aqueous solution of ammonium chloride was 
carefully added to the reaction mixture to decompose 
excess reagent. The organic phase was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and distilled under 
reduced pressure to remove the solvent. 14 g of the 
title alcohol was obtained as a white solid, 
m.p. ; 75° C 

*H-NMR (400MHz, CDCI3) Mppm); 
1.21(s, 6H), 1.26(s, 4H). 1.27(s, 6H), 
1.48-1.56(m, 2H), 1.62-1.73(m, 3H) , 1.65(s, 4H) , 
2.56(t, J=7,6Hz # 2H), 6.96(dd, J=8.8Hz, 2.5Hz. 1H) , 
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7.10(d. J=2.5Hz, 1H). 7.20(d f J=8.8Hz, 1H) 

1 .2.3.4.5.B.7.B-0ptahvriro-1 1 .4 . 4 . S . S- hpyamPthyl - 

anthracene 




Under cooling with ice, 14 g of 5-[2-(5 f 6,7,8- 
tetrahydro-5 , 5,8, 8-tetramethylnaphthyl ) ] -2-methyl-2- 
pentanol was added to 100 ml of a suspension of 10 g 
of aluminum chloride in nitromethane and the obtained 
mixture was stirred for 10 minutes. The resulting 
mixture was further stirred at room temperature for 3 
hours and poured onto ice-water. The obtained mixture 
was extracted with 200 ml of ethyl acetate. The 
organic phase was washed with water, a saturated 
aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of common salt 
successively, dried over anhydrous magnesium sulfate, 
and distilled under reduced pressure to remove the 
solvent. 12 g of the title compound was obtained as a 
pale-yellow solid, 
m.p. ; 94-95° C 

] H-NMR (400MHz,. CDC1 3 ) 8(ppm); 
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1.24(s, 6H), 1.25(s. 12H), 1.54-1. 80(m. 4H) , 
1.64(s, 4H), 2.70(t, J=7.0Hz. 2H) , 6.93(s. 1H) , 
7.22(s, 1H) 

3 . 4 . S . A 7 fl-Hfixnhvflro-4.4 s s «.n-h g v flma t h v i. 1f9tn . 




12 g of 1.2.3,4,5,6.7,8-octahydro-l,1.4.4,5,5- 
hexamethylanthracene was dissolved in a mixture 
comprising 80 ml of glacial acetic acid and 80 ml of 
acetone, followed by the addition thereto of 11 g of 
chromic anhydride under cooling with ice. The 
obtained mixture was stirred at room temperature for 
10 hours and cooled with Ice. followed by the addition 
thereto of an aqueous solution of sodium sulfite. The 
obtained mixture was stirred for 10 minutes. 300 ml 
of water was added to the resulting mixture to 
precipitate a solid. This solid was recovered by 
filtration and washed with water. 11 g of the title 
compound was obtained as a light-brown solid, 
m.p.; 136-138'C 
*H-NMR (400MHz. CDC1,) «(ppm); 
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1.29(s, 12H), 1.36(s. 6H) , 1.67(s ( 4H) , 
1.97(t, J=7.0Hz. 2H), 2.68(t f J=7.0Hz, 2H) , 
7.32(s, 1H), 7.96(s. 1H) 
[Referential Example 6] 

3 . 4 . 5 ■ fi . 7 . .^rilmPthvl ( 9U) - 

anthrarpnnnp 



Ethvl v-oxo-fi- f 4 . i mpthvl rhr omanvl ) IhntvratP 



22 g of aluminum chloride and 22 g of monoethyl 
succinate chloride were added to 200 ml of a solution 
of 17.9 ? of 4,4-dimethylchroman in methylene chloride 
at 0°C. The obtained mixture was stirred at room 
temperature for 24 hours and poured onto ice-water. 
The obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with a saturated aqueous 
solution of common salt, dired over anhydrous 



O 




O 
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magnesium sulfate, and distilled to remove the 
solvent. The obtained residue was purified by sili< 
gel chromatography (developer: 30% ethyl acetate/ 
n-hexane) to give 32 g of the title compound as a 
colorless oil. 

^H-NMR (400MHz. CDC1 3 ) 8(ppm); 

1.24(t. J=7.2Hz. 3H). 1.35(s. 6H) . 1 . 83-1 . 88(m. 2H) . 
3.24(t. J=7.2Hz. 2H), 4.10-4.21(m. 2H) . 
4.22-4.28(m. 2H) , 6.80(d. J=8.4Hz. 1H) , 
7.71(dd, J=8.4Hz. 2.4Hz. 1H) . 7.97(d, J=2.4Hz. 1H) 
Y-nyn-fi-(4,4-f1lTT1Pthv1phmmflnv1 ^ Ipr ^ lnn^ anffl 



14 ml of a 5N aqueous solution of sodium 
hydroxide was added to 140 ml of a solution of 32 g of 
ethyl Y-oxo-6-(4.4-dimethylchromanyl)]butyrate in 
ethanol at room temperature. The obtained mixture was 
stirred at 50° C for 5 hours, followed by the addition 
thereto of 100 ml of water and a 10% aqueous solution 
of hydrochloric acid. The obtained mixture was 
extracted with ethyl acetate. The organic phase was 
washed with a saturated aqueous solution of common 



O 
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salt, dried over anhydrous magnesium sulfate, and 

distilled to remove the solvent. The obtained solid 

(23 g) was used in the subsequent reaction without 

further purification. 

m.p. ; 110-112°C 

*H-NMR (400MHz, CDClj) 6(ppm); 

1.28(s, 6H), 1.82-1.87(m. 2H) , 2.77(t, J=7.2Hz, 2H) , 
3.26(t, J=7.2Hz, 2H) . 4.23-4.28(m, 2H) , 
6.81(d. J=8.8Hz, IB). 7.71(dd, J=8.8Hz, 2.4Hz, 1H) , 
7.97(d, J=2.4Hz, 1H) 

4-ffi-f4.4-nimPthv1rhrnmanv1 \ f hntyrlr arid 



13.1 g of hydrazine monohydrate and 17 g of 
sodium hydroxide were added to 150 ml of a solution of 
23 g of Y-oxo-6-(4 ( 4-dimethylchromanyl) ]butyric acid 
in. diethylene glycol at room temperature. The 
obtained mixture was heated to 180° C, maintained at 
that temperature for 5 hours and poured into a 10% 
aqueous solution of hydrochloric acid. The obtained 
mixture was extracted with ethyl acetate. The organic 
phase was washed with a saturated aqueous solution of 
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common salt, dried over anhydrous magnesium sulfate, 
and distilled to remove the solvent. The obtained 
residue was purified by silica gel chromatography, 
(developer: 40% ethyl acetate/n-hexane) to give 19.5 i 
of the title compound as a pale-yellow oil. 
*H-NMR (400MHz. CDClj) i(ppm); 

1.32(8. 6H). 1.84(t. J=7.2Hz. 2H) . 1.88-1.94(m. 2H) . 
2.38U. J=7.2Hz. 2H). 2.59(t. J=7.2Hz. 2H) . 
6.70(d. J=8.8Hz. 1H), 6.88(dd. J=8Hz. 2.8Hz. 1H) . 
7.04(d, J=2.8Hz, 1H) 

3 . 4 , fi 7 R R-Hpxnhvrirn-S g-H^Thy, f ? ] ]] 
anthrafsnrifip 




8.7 g of thionyl chloride was added to 80 ml of a 
solution of 9.2 g of 4-[6-(4.4-dimethylchromanyl)]- 
butyric acid in 1 . 2-dimethoxyethane . The obtained 
mixture was heated under reflux for 2 hours and 
distilled to remove the solvent. The obtained residue 
was dissolved in 50 ml of carbon disulfide, followed 
by the addition of 0.35 g of aluminum chloride at O'C. 
The obtained mixture was stirred at room temperature 
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for one hour and poured onto ice-water. The obtained 
mixture was extracted with ethyl acetate. The organic 
phase was washed with a saturated aqueous solution of 
common salt, dried over anhydrous magnesium sulfate 
and distilled to remove the solvent. The obtained 
residue was purified by silica gel chromatography 
(developer: 10% ethyl acetate/n-hexane) to give 1.16 g 
of the title compound as a pale-yellow oil. 
*H-NMR (400MHz. CDCL,) 8(ppm); 

1.32(s. 6H). 1.83(t. J-7.0HZ. 2H) . 2.06-2.14(m. 2H) . 
2.58(t. J-7.0HZ. 2H). 2.86(t. J=7.0Hz, 2H) . 
4.16(t. J=7.0Hz. 2H). 7.12(s. 1H) . 7.43(s. 1H) 
[Referential Example 7] 

7 . R . P IO-TptrahYflro-7 7 , 1 0 10-tP t - r ^ i-h v i„ anh t nn 




Ethvl 4-f?-fH , B.7 8-Tf»tr,hvrirn-. * a q-^^^ .-, 
naDhthr>Yvn-9-h,n- Pnrmrr 
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C00C 2 H 5 



2.2 g of potassium carbonate and 2.4 g of ethyl 
4-bromocrotonate were added to 30 ml of a solution of 
2.2 g of 5,6.7.8-tetrahydro-5,5.8.8-tetramethyl-2- 
naphthol in N.N-dimethylformamide at room temperature. 
The obtained mixture was stirred at 50° C for 6 hours, 
followed by the addition thereto of 20 ml of water. 
The obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with a saturated aqueous 
solution of common salt, dried over anhydrous 
magnesium sulfate, and distilled to remove the 
solvent. The obtained residue was purified by silica 
gel chromatography (developer: 10% diethyl ether/ 
n-hexane) to give 1.8 g of the title compound as a 
colorless oil. 

*H-NMR (400MHz, CDC1 3 ) 6(ppm); 

1.24(s. 6H), 1.26(s. 6H), 1.30(t, J=7.2Hz. 3H) ,. 
1.56(s. 2H). 1.66(s, 2H) . 4.00(d, J=6.0Hz. 1H) . 
4.66(s. J=6.0Hz. 2H), 6.22(dt. J=16Hz. 1.4Hz. 1H) . 
6.69(dd. J=8.8Hz. 3.0Hz, 1H) , 6.84(d. J=3.0Hz. 1H) . 
7.08(dt. J=16Hz, 4Hz. 1H), 7.22(d. J=8.8Hz, 1H) 
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Ethyl 4-f?-fS.fi 7 H .t fl t»n, FTh y1 . 



10.1 g of 10% palladium/carbon was added to 30 ml 
of a solution of 1.8 g- of ethyl 4-[2-(5.6.7.8-tetra- 
hydro-5 ,5.8. 8-tetramethylnaphthoxy ) ] -2-butenoate In 
ethanol. The obtained mixture was stirred at room 
temperature under a hydrogen stream for 23 hours and 
filtered through Celite. The filtrate was distilled 
to remove the solvent. The obtained residue was 
purified by silica gel chromatography (developer: 10% 
diethyl ether/n-hexane) to give 1.04 g of the title 
compound as a colorless oil. 
*H-NMR (400MHz. CDClj) 6(ppm): 

1.22-1. 29 (m. 15H). 2.68(s. 4H) . 2.08-2.16(m. 2H) . 
2.53(t. . J-7.0HZ. 2H). 3.99(t. J=7.0Hz. 2H) . 
4.16(q. J=7.2Hz.- 2H). 6.71(dd. J=8.7Hz, 3.0Hz. 1H) . 
6.84(d. J=3.0Hz. 1H). 7.24(d, J=8.7Hz, 1H) 
T . 8 , f> , in-HftyahY(1ro-T T . 1 0 io- - h.t r«m,»i-hvin arh r hn . 

r 2 ■ 3-h l-S-oxo-pvclnhApta-i _ nnf > 





COOC 2 H s 
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6 ml of a SN aqueous solution of sodium hydroxide 
was added to 30 ml of a solution of 1.04 g of ethyl 4- 
I 2- ( 5 . 6 , 7 , 8- tetrahydro-5 .5.8. 8-tetramethylnaphthoxy ) ] - 
butyrate in ethanol at room temperature. The obtained 
mixture was stirred at that temperature for 19 hours, 
followed by the addition thereto of is ml of water and 
a 10% aqueous solution of hydrochloric acid. The 
obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with a saturated aqueous 
solution of common salt, dried over anhydrous 
magnesium sulfate and distilled to remove the solvent. 
The obtained residue (0.63 g) was dissolved in 30 ml 
of dimethoxyethane, followed by the addition thereto 
of 0.38 g of thionyl chloride at room temperature. 
The obtained mixture was heated under reflux for 4 
hours and distilled to remove the solvent. The. 
obtained residue was dissolved in 10 ml of carbon 
disulfide, followed by the addition thereto of 0.35 g 
of aluminum chloride at O'C. The obtained mixture was 
stirred at room temperature for 2 hours and poured 
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onto ice-water. The obtained mixture was extracted 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of common salt, dried 
over anhydrous magnesium sulfate and distilled to 
remove the solvent. The obtained solid residue was 

washed with methanol to give 0.10 g of the title 

compound as a pale-yellow solid. 

m.p.: 124-125°C 

*H-NMR (400MHz. CDC1 3 ) Mppm); 

1.26(s. 12H). 1.66(s, 4H), 2.12-2.23(m, 2H) , 

2.86(t. J-7.0H2. 2H), 4.20(t. J=7.0Hz, 2H) , 

6.98(s. 1H), 7.74(s. 1H) 

[Referential Example 8] 

7-Tsonrnnoyv-R- 1 S nnrnnvl.l.t e 1 - r ,i nnfl 




7-HYdrOXV-fi-i snnrnnvl-l. t PtraTn^ 
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20 ml of ethanethlol was added to 100 ml of a 
suspension of 28 g of aluminium chloride in 
dichloromethane cooled with ice. The obtained mixture 
was stirred for 5 minutes, followed by the slowly, 
dropwise addition thereto of 50 ml of a solution of 
15.3 g of 6-isopropyl-7-methoxy-l-tetralone in 
dichloromethane. After the completion of the dropwise 
addition, the obtained mixture was stirred for 3 hours 
at room temperature and poured onto ice-water. The 
obtained mixture was extracted with ethyl acetate. 
The organic phase was washed with water, a saturated 
aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of common salt 
successively, dried over anhydrous magnesium sulfate, 
and distilled to remove the solvent. The obtained 
solid residue was washed with n-hexane to give 8.5 g 
of the title compound as a white solid, 
m.p.; 149-150° C 
*H-NMR (400MHz. CDClj) 6(ppm); 
1.25(d. J=6.5Hz. 6H). 2.06-2.15(m. 2H) , 
2.63(t. J=7.0Hz„ 2H). 2.88(t, J=7.0Hz. 2H) . 
3.29-3.38(m. 1H) . 6.42(s. 1H) , 7.05(s. 1H) , 
7.63(s, 1H) 
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7-Tsonrnnnyv-R-l gnnrnpvi - i -tAt>- a i n n P 




5.4 g of 7-Hydroxy-6-isopropyl-i-tetralone was 
dissolved in 50 ml of N, N-dimethylf ormamide . followed 
by the addition of 7.3 g of potassium carbonate and 
4.3 ml of 2-bromopropane. The obtained mixture was 
stirred for 8 hours under heating:, cooled to room 
temperature by allowing to stand and extracted with 
ethyl acetate. The organic phase was washed with a 
saturated aqueous solution of common salt, dried over 
anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The obtained residue was purified 

by silica gel chromatography (developer: 5% ethyl 

acetate/n-hexane) to give 6.0 g of the title compound 

as a yellow oil. 

%-NMR (400MHz, CDClj) 6(ppm); 

1.21(d. J = 6.5Hz,' 6H)| 1.33(d, J=6.5Hz, 6H) , 

2.06-2.14(m. 2H) , 2.60(t. J=7.0Hz, 2H) . 

2.88(t. J=7.0Hz. 2H), 3.28-3.38(m, 1H) . 

4.62-4.70(m. 1H). 7.03(s. 1H) . 

7.45(s. 1H) 
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[Referential Example 9] 

7-f 2 , 5-nimpthvlT)vrrr.Wi- v i ^ -i -t-of nn r 




3.3 g of 7-Amino-l-tetralone and 7.0 g of 2.5- 
hexadione were dissolved in 30 ml of glacial acetic 
acid. The obtained solution was heated under reflux 
for 30 minutes, cooled to room temperature by allowing 
to stand, poured onto a saturated aqueous solution of 
sodium hydrogencarbonate and extracted with ethyl 
acetate. The organic phase was washed with a 
saturated aqueous solution of common salt, dried over 
anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The obtained residue was purified 
by silica gel chromatography (developer: 5% ethyl 
acetate/n-hexane) to give 4.3 g of the title compound 
as a yellow solid, 
m.p.; 119-120° C 
te-NMR (400MHz. CDC1 3 ) *(PPn>): 

2.03(s. 6H). 2.16-2.240B. 2H) . 2.70(t. J=7.0Hz. 2H) . 
3.04(t. J=7.0Hz. 2H). 5.89(s. 2H) . 

7.03(dd. J=8.9Hz. 2.5HZ. 1H) . 7.36(d. J=8.9Hz. 1H) . 
7.88(d. J=2.5Hz, 1H) 
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[Referential Example 10] 

6 . 8-D1 1 qnnrnpvl -1 -totral onp 




v1oyy)hPn?^vl Inrnplnnntr 




11 g of Methyl 3-(4-hydroxy-3.5-diisopropyl- 
benzoyljpropionate was dissolved in 200 ml of N.N- 
dimethylf ormamide , followed by the addition of 8.15 g 
of 5-chloro-l-phenyl-lH-tetra2ol and 10.4 g of 
potassium carbonate. The obtained mixture was stirred 
for 1 hour under heating, cooled to room temperature 
by allowing to stand and poured onto ice-water. The 
resultant mixture was extracted with ethyl acetate. 
The organic phase was washed with- a saturated aqueous 
solution of common salt, dried over anhydrous 
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magnesium sulfate, and distilled under reduced 

pressure to remove the solvent. The obtained residue 

was purified by silica gel chromatography (developer: 

20% ethyl acetate/n-hexane) to give 14.1 g of the 

title compound as a white solid. 

m.p. ; 122-123 a C 

*H-NMR (400MHz, CDCI3) *(PPm); 

1.21(d. J=6.5Hz, 12H). 2.78(t. J=7.0Hz, 2H) , 
2.90-3.00(m. 2H) . 3.35(t, J=7.0Hz, 2H) , 
3.72(s, 3H), 7.52-7.67(m, 3H) . 7.83(m. 4H) 

Mffthvl ,V ( ^ , f>-d1 1 sonronvl hpn.nv! } prnr 1 nnntr 




C0 2 CH 3 



14.1 g of Methyl 3-[3.5-diisopropyl-4-(l-phenyl- 
tetrazol-5-yloxy)benzoyl]propionate was dissolved in 
100 ml of benzene, followed by the addition of 10 g of 
10% palladium/carbon. The obtained mixture was 
subjected to hydrogenation under a pressure of 3 
kg/ cm , at room temperature for 14 hours. The 
reaction mixture thus obtained was filtered to remove 
the catalyst. The filtrate was concentrated under 
reduced pressure. The obtained residue was purified 
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by silica gel chromatography (developer: 3% ethyl 

acetate/n-hexane) to give 6.4 g of the title compound 

as a colorless oil. 

*H-NMR (400MHz. CDCL,) 8(ppm); 

1.26(d, J=6.5Hz. 12H). 2.76(t. J=7.0Hz. 2H) , 

2.88-3.00(m, 2H) , 3.32(t, J=7.0Hz. 2H) , 

3.71(s. 3H). 7.28(d, J=2.4Hz. 1H) , 

7.65(d. J=2.4Hz, 2H) 

6 ■ 8-T)1 1 ^onr-npvl -1 -f-pf ma nnf > 




4.8 g of The title compound as a brown oil was 
prepared from 6.4 g of methyl 3-(3.5-diisopropyl- 
benzoyl) propionate in the same manner as that of the 
Referential Example 2. 
] H-NMR (400MHz, CDC1 3 ) fi(ppm); 
1.22(d. J-6.5HZ, 6H), 1.26(d. J=6.5Hz. 6H) . 
2.02-2.09(m. 2H), 2.63(t. J=7.0Hz. 2H) , 
4.10-4.20(m. 1H). 6.93(s, 1H) , 7.17(s. 1H) 

The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
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Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all 
such modifications as would be obvious to one skilled 
in the art are intended to be included within the 
scope of the following claims. 
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C J c\ I ^ 

What we claim is: 

1. A compound represented by the following 
general formula (I) or a physiologically acceptable 
salt thereof: 




(I) 



wherein 



the ring D represents a group represented by the 
following formula: 




[wherein R l and R* may be the same or different from 
each other and each represents a hydrogen atom, a 
lower alkyl group. a lower alkoxy group, a 
cycloalkyloxy group which may have a substituent. a 
halogen atom, an aryl group which may have a 
substituent. an aryloxy group which may have a 
substituent or a heteroaryl group which may have a 
substituent. of alternatively and R 2 together form a 
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5- to 7-membered cycloalkyl ring which is substituted 
with one or more lower alkyl groups or a 5- to 
7-membered saturated heterocycle containing S. 0, SO. 
S0 2 or NR3 (wherein R 3 represents a hydrogen atom or a 
lower alkyl group) as the hetero atom which is 
substituted with one or more lower alkyl groups; and R* 
and r" may be the same or different from each other and 
each represents a hydrogen atom, a lower alkyl group 
or a lower alkoxy group]; 

A represents 0. S. S0 2 . nr3 (r 3 1s as descrlbed above) 
or Cr4rS (wherein R< and R* may be the same or different 
from each other and each represents a hydrogen atom or 

a lower alkyl ffroup); 

E represents (CH 2 )„ (wherein n is 0. 1 or 2). CHCH 3 or 
C(CH 3 ) 2 ; 

the symbol represents a single or double bond; 

and 

the ring B represents a group selected from the group 
consisting of the groups of the following formula: 
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and 




[wherein R* represents a hydrogen atom, a lower alkyl 
group, an alkenylalkyl group, an alkynylalkyl group, a 
bridged cyclic hydrocarbon group, a cycloalkyl group 
which may have a substituent. a cycloalkylalkyl group 
which may have a substituent. a lower alkoxyalkyl 
group, an aryl group which may have a substituent. a 
heteroaryl group which may have a substituent. an 
arylalkyl group which may have a substituent or a 
heteroarylalkyl group which may have a substituent; 
represents a group represented by the following 
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formula: 




0 

11 8 
0 E 



(wherein the ring G represents a phenylene g roup whlc „ 
may have a substituent or a 5- or e-membered 
heterocyclic group having one or two hetero atomfs, 
which may have a substituent; and R* represents a 
hydrogen atom, a hydroxyl group, a lower alkoxy group 
a morpholylalkyloxy group or a group represented by 
the formula: nrt" (wherein r' and R» na y be the same 
or different fron, each other and each represents a 
hydrogen atom, a hydroxyl group, a lower alky! group 
a lower aikoxy group, a hydroxyalkyl group, an aryl 
.roup or a heteroary! group, or alternatively B * and 
« may form a ring, which may contain a nitrogen atom 
an oxygen atom or a sulfur atom, together with the 
nitrogen atom to which r' and R» are bonded),. „• Is as 

defined above and R 11 reore^nte ' «, 

represents a group represented by 

the formula: -COR* (rB is as defined above)] 

2. The compound or the physiologically 
acceptable salt thereof according to Claim 1. wherein 
the compound is selected from the group consisting of 
compounds represented by the following formula: 
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wherein A and the ring B are each as defined 
above . 

3. The compound or the physiologically 
acceptable salt thereof according to Claim 1, wherein 
the compound is represented by the following formula: 




COOH 



4. The compound or the physiologically 
acceptable salt thereof according to Claim 1. wherein 
the compound is represented by the following formula: 
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COOH 



5. The compound or the physiologically 
acceptable salt thereof according to Claim lt whereln 
the compound Is represented by the following formula: 




COOH 



6. The compound or the Physiologically 
acceptable salt thereof according to Claim 1, wher ein 
the compound is represented by the following formula: 



CH 



N-N 




COOH 
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7. A compound represented by the following 
general formula (II) or a physiologically acceptable 
salt thereof: 




Cil) 



wherein 



the ring D represents a group represented by the 
following formula: 




[wherein R 1 and R* may be the same or different from 
each other and each represents a hydrogen atom, a 
lower alkyi group, a lower alkoxy group, a cycloalkyl- 
oxy group which may have a substituent. a halogen 
atom, an aryl group which may have a substituent. an 
aryloxy group which may have a substituent or a 
heteroaryl group which may have a substituent. or 
alternatively R* and r2 together form a 5- to 
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7-membered cycloalkyl ring which is substituted with 
one or more lower alkyl groups or a 5- to 7-membered 
saturated heterocycle containing S. 0, SO, S0 2 or NR 3 
(wherein R 3 represents a hydrogen atom or a lower alkyl 
group) as the hetero atom which is substituted with 
one or more lower alkyl groups; and R a and R b may be 
the same or different from each other and each 
represents a hydrogen atom, a lower alkyl group or a 
lower alkoxy group]; 

A represents 0. S. S0 2 . NR 3 (R 3 is as described above) 
or CRV (wherein R 4 and R S may be the same or dlfferent 

from each other and each represents a hydrogen atom or 
a lower alkyl group); 

E represents (CH 2 ) n (wherein n is 0, 1 or 2). CHCH 3 or 
C(CH 3 ) 2 ; 

the symbol - = ^," represents a single or double bond; 
and 

12 

R represents two hydrogen atoms, a group selected 
from the group consisting of groups represented by the 
following formulas: 
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COOB 

b 



13 
14 



and 



c ° zC313 



(wherein R« and R« may be the same or different from 
each other and each represents a hydrogen atom or a 
lower alkyl group), or a hydrogen atom and a group 
selected from the group consisting of groups 
represented by the following formulas: 




CO„CH„ 



^ 2 3 / 




C0 2 CB 3 



and 




with the proviso that the symbol "— -" represents two 
single bonds or a double bond. 

8. Trie compound or the physiologically 
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acceptable salt thereof according to Claim 7, wherein 
the compound is represented by the following formula: 




9. The compound or the physiologically 
acceptable salt thereof according to Claim 7, wherein 
the compound is represented by the following formula: 




C0 2 CH 3 



10. The compound or the physiologically 
acceptable salt thereof according to Claim 7. wherein 
the compound is represented by the following formula: 



11. The compound or the physiologically 
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acceptable salt thereof according to Claim 7. wherein 
the compound is represented by the following formula: 




12. A therapeutic and preventive agent for 
disease for which antagonism against retinoids is 
efficacious, which comprises the compound or the 
physiologically acceptable salt thereof as set forth 
in Claim l as an active ingredient. 

13. A pharmacological composition which 
comprises a therapeutically effective amount of the 
compound or the physiologically acceptable salt 
thereof as set forth in Claim 1 and a 
pharmacologically acceptable vehicle. 

14. A use of the compound or the physiologically 
acceptable salt thereof as set forth in Claim 1 for 
making the medicament for treating a disease for which 
antagonism against retinoids is efficacious. 

15. A method for treating a disease which 
comprises administering a therapeutically effective 
amount of the compound or the physiologically 
acceptable salt thereof as set forth in Claim 1 to a 
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patient suffering from a disease for which antagoni 
against retinoids is efficacious. 
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1,2,3,4 -Te trahydro-1 ,1,4,4,6, 7-hexaraethy 1 

naphthalene' 

See (V) on page 196. 
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cited in the application 
see claim 1 
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see claim 1 
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FR,A,2 614 618 (CENTRE INTERNATIONAL DE 
RECHERCHES DERMATOLOGIQUES.) 4 November 
1988 

see claim 1 
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